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EXECUTIVE SUMMARY

The distribution of submerged aquatic vegetation, principally rooted vascular macrophytes,
during May to October 1989 in the Chesapeake Bay, its tributaries and Chincoteague Bay was
mapped at a scale of 1:24,000 using black and white aerial photography. SAV bed perimeter
information was digitized and stored in a computerized data base. Ground truth information
was obtained from the U. S. Geological Survey (USGS), the U. S. Fish and Wildlife Service
(USFWS), the University of Maryland Horn Point Environmental Laboratories, Harford
Community College and the College of William and Mary's Virginia Institute of Marine
Science/School of Marine Science. Citizen support via the U. S. Fish and Wildlife Service and
Chesapeake Bay Foundation, as well as the Maryland Charterboat Association via the
Maryland Department of Natural Resources Watermen's Assistance Program, provided
additional ground truth information.

In 1989 the Chesapeake Bay had 24,134 hectares of SAV with 2,458 (10%), 11,507 (48%) and
10,169 (42%) hectares occurring in the Upper, Middle and Lower Bay zones, respectively (Figs.
1 and 2).

Seventy-nine percent (1,945 hectares) of the SAV in the Upper Bay zone was located in the
Susquehanna Flats section (Fig. 3, Section 1). Nine species of SAV were documented by ground
truth surveys in this section, with Myriophyllum spicatum being dominant. Hydrilla
verticillata, a recently introduced exotic species, was also found in the Flats but occurred in
small isolated beds. Total hectares of SAV were reduced from that in 1987 in the Susquehanna
Flats section and beds were generally much less dense. Ninety-five percent of all SAV beds
were classified as very sparse (0-10% coverage) and no beds were classified as dense (70-200%
coverage). The Upper Eastern Shore section (Fig. 3, Section 2) had 308 hectares SAV located
principally in the Elk and lower Sassafras Rivers, Swan, Stillpond and Churn Creeks with
many of the same species being reported as in the Susquehanna Flats section. The Upper
Western Shore section (Fig. 3, Section 3) had 38 hectares SAV which was concentrated in
Saltpeter and Seneca Creeks with M. spicatum and Vallisneria americana being most
abundant. The Chester River section (Fig. 3, Section 4) had 167 hectares SAV which was most
abundant adjacent to Eastern Neck and Eastern Neck Island, and in the lower Chester River.
In this region Ruppia maritima was the most abundant of six species which were reported.

Forty-five percent (5,196 hectares) of the SAV in the Middle Bay zone was found in the
broad shoal area between Smith and Tangier islands in the Mid-Bay Island Complex (Tangier,
Smith, Southmarsh and Bloodsworth Islands - Fig. 3, Section 13) where R. maritima and
Zostera marina were present. Seventeen percent (1,998 hectares) of the SAV was present in the
Middle Eastern Shore section (Fig. 3, Section 12) primarily in the Barren Island-Honga River
area, the Big and Little Annemessex Rivers, and the lower section of the Manokin River.
Ruppia maritima was the dominant species reported for this area. Little or no SAV was
mapped or reported from the Central Western Shore, Middle Western Shore and Patuxent
River sections (Fig 3, Sections 5, 9 and 8, respectively).

The Middle Bay zone also includes the entire Potomac River where 2,614 hectares of SAV
were present in 1989. The Upper Potomac River section, including the tidal freshwater region
(Fig. 3, Section 11) had 1,998 hectares SAV with H. verticillata remaining the numerically



dominant species. Eight other species were recorded from the USGS and Citizen’s surveys.
The Lower Potomac River section (Fig. 3, Section 10) had 616 hectares SAV with V. americana
and M. spicatum being the most frequently occurring species. Although the total abundance of
SAV in the upper Potomac River section increased from the 1987 level of 1,665 hectares, many
of the very dense beds declined from the Woodrow Wilson bridge to just below Piscataway
Creek. This decline was offset by large increases in SAV along both shores from Quantico
Creek to Aquia Creek.

SAV was abundant throughout the entire Lower Bay zone except for the James River.
Forty-five percent of SAV in the Lower Bay zone was found in the Lower Eastern Shore section
(Fig. 3, Section 14) around the Fox Islands and the mouths of major creeks (i.e. Cherrystone
Inlet, Hungars Creek, Mattawoman Creek, Occahannock Creek, Craddock Creek, Pungoteague
Creek and Onancock Creek). Along the western shore SAV was abundant in Mobjack Bay, the
Lower York River, Back River and the Drum Island Flats area adjacent to Plum Tree Island.
Both R. maritima and Z. marina were abundant throughout the Lower Bay zone.

Ruppia maritima continued to increase in abundance in both the Piankatank and
Rappahannock rivers while Z. marina was present at several sites in both rivers resulting from
previously successful transplant efforts.

There were 2,310 hectares SAV in Chincoteague Bay in 1989 similar to 2,310 hectares in
1987. All of the SAV consisted of R. maritima and Z. marina which was located along the
eastern side of the bay behind Assateague Island.
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Figure 1. Map of the Chesapeake Bay and tributaries with Upper, Middle and Lower zones and
locations of all SAV beds in 1989. (SAV is shown in red. Latitude and longitude are
in decimal degrees along the vertical and horizontal axes, respectively.)
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HECTARES OF SAV IN EACH ZONE
OF THE CHESAPEAKE BAY
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Figure 2.  Total hectares of SAV for the Upper, Middle and Lower zones of the Chesapeake Bay
in 1989. (Refer to Figures 1 and 7 for zone locations.)
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Hectares of SAV in 1989
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INTRODUCTION

Submerged aquatic vegetation (SAV) continues to be one of the
important living resources of the Chesapeake Bay receiving considerable
attention by bay scientists and managers. The recent signing of an SAV
management policy by the governors of Virginia, Maryland, and
Pennsylvania, the mayor of Washington, D. C., the EPA Administrator,
and the Chesapeake Bay Commission Chairman (CEC, 1989), and the
drafting of an SAV implementation plan for this baywide policy (CEC,
1990), indicate the commitment of the bay community to preserving,
protecting, and enhancing these important systems.

Monitoring of this resource on an annual basis, one aspect supported by
the SAV policy, has revealed the dramatic changes occurring with SAV
and has served to provide scientists and managers with a synoptic
overview of the current abundance on a baywide basis. SAV communities
in the entire Chesapeake Bay and tributaries have been photographed,
mapped and the areas of the beds digitized in 1978, 1984, 1985, 1986,
1987, and 1989 while portions of the upper bay were mapped and digitized
in 1979 and the lower bay was mapped and digitized in 1980 and 1981
(Orth et al., 1979; Anderson and Macomber, 1980; Orth et al., 1985, 1986,
1987, and 1989). The bay shoreline was photographed in 1988, but was
not mapped; sections of the lower bay were mapped and digitized in 1971
and 1974.

Numerous SAV ground surveys have been conducted but most have
been limited to specific sections. No one ground survey has delineated
baywide SAV patterns. Aerial photography has proved to be a useful tool
in examining SAV distribution patterns and, when combined with
appropriate ground data, has provided an accurate, synoptic picture of
baywide SAV distribution. The goal of the 1989 work was to continue the
annual monitoring of SAV on a baywide basis using aerial photographic
methods with appropriate ground truth to substantiate presence or
absence of SAV in particular sections.



SAV SPECIES

The term “submerged aquatic vegetation” for the purpose of this report
encompasses 18 taxa from 10 vascular macrophyte families and 3 taxa
from 1 freshwater macrophytic algal family, the Characeae, but excludes
all other algae, both benthic and planktonic, which occur in the
Chesapeake Bay and tributaries (Appendix A). For instance, benthic
marine algae, including many macrophytes, sometimes co-occur in the
same beds with vascular plants, even as epiphytes on vascular plants
(Humm, 1979). Although outside the scope of this study, the algal
component does constitute a portion of the SAV biomass in the Chesapeake
Bay and tributaries. However, except for the Characeae, this study has
not attempted to identify, delineate or discuss the algal component of the
vegetation nor its relative importance in the flora.

Ten species of submerged aquatic vegetation exclusive of the algae are
commonly found in the Chesapeake Bay and its tributaries. Zostera
marina (eelgrass) is dominant in the lower reaches of the bay.
Myriophyllum spicatum (Eurasian watermilfoil), Potamogeton pectinatus
(sago pondweed), Potamogeton perfoliatus (redhead grass), Zannichellia
palustris (horned pondweed), Vallisneria americana (wild celery), Elodea
canadensis (common elodea), Ceratophyllum demersum (coontail) and
Najas guadalupensis (southern naiad) are less tolerant of high salinities
and are found in the middle and upper reaches of the bay (Stevenson and
Confer, 1978; Orth et al., 1979; Orth and Moore, 1981, 1983). Ruppia
maritima (widgeon grass) is tolerant of a wide range of salinities and is
found from the bay mouth to the Susquehanna Flats. Approximately
eleven other species are only occasionally found, and when present, occur
primarily in the middle and upper reaches of the bay and the tidal rivers
(Appendix A). Hydrilla verticillata (hydrilla), a recently introduced
species, presently dominates SAV beds in the tidal freshwater reaches of
the Potomac River. It has also been reported again in 1989 in the
Susquehanna Flats where its growth has not been as widespread as in the
Potomac River (Kollar, pers. comm.).



METHODS

Introduction

Black and white aerial photography at a scale of 1:24,000 was the
principal source of information used to assess the distribution and
abundance of SAV in the Chesapeake Bay, its tributaries, and
Chincoteague Bay in 1989. SAV beds mapped from photographs onto
USGS 7.5 minute topographic quadrangles were then digitized, providing
a digital data base for analysis of bed area and location. Ground truth
information collected in 1989 was mapped onto the same topographic
quadrangles.

Aerial Photography

The 1989 SAV photography was obtained by Air Photographics
(Martinsburg, West Virginia) using a Wild RC-20 camera, with a 153 mm
(6 inch) focal length Aviogon lens, and Agfa Pan 200 film. The camera was
mounted in the bottom fuselage of the Air Photographics’ Piper Aztec, a
twin engine reconnaissance aircraft. Photography was acquired at
approximately 12,000 feet altitude, yielding a 1:24,000 photographic scale.

Flight lines for photography, which were drawn on 1:250,000 scale
USGS maps, were predetermined by Air Photographics to include all areas

known to have SAV, as well as those areas which could potentially have
* SAV (i.e. all areas where water depths were less than 2 m at mean low
water). Flightlines also included land features that are necessary as
control points for accurate mapping (Fig. 4). Sections of the upper
Rappahannock, upper York and most of the James Rivers were not flown
because the historical absence of SAV in these areas.

Flight lines were prioritized by major sections. Dates of flight windows
for aerial photography were timed to occur at peak standing crop of species
known to occur in the sections. In addition, specific areas with significant
coverage were given priority. Prior documentation and approval by the
funding agencies was required to extend dates of flight windows if
necessary. Actual dates of acquisition of photography are noted on each
quadrangle map in Appendix C.

General guidelines for mission planning and execution (Table 1)
address tidal stage, plant growth, sun elevation, water and atmospheric
transparency, turbidity, wind, sensor operation, and plotting. Adherence
to these guidelines assured acquisition of photography under nearly
optimal conditions for detection of SAV, thus insuring accurate photo
interpretation.

Quality assurance and calibration procedures were consistently
followed. The altimeter was calibrated by the Federal Aviation
Administration annually. Photographic settings were selected with an
automatic exposure control. Sun angle was measured with an indicator on
the plane. Flight lines were plotted on 1:250,000 scale maps to allow for
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Table 1

Guidelines Followed During Acquisition Of Aerial Photographs.

1. Tidal Stage - Photography was acquired at low tide, +/- 0-1.5 ft., as
predicted by the National Ocean Survey tables.

2. Plant Growth - Imagery was acquired when growth stages ensured
maximum delineation of SAV, and when phenologic stage overlap
was greatest.

3. Sun Angle - Photography was acquired when surface reflection from
sun glint did not cover more than 30 percent of frame. Sun angle was
generally between 20° and 40° to minimize water surface glitter. At
least 60 percent line overlap and 20 percent side lap was used to
minimize image degradation due to sun glint.

4. Turbidity - Photography was acquired when clarity of water ensured
complete delineation of grass beds. This was visually determined
from the airplane to insure that SAV could be seen by the observer.

5. Wind - Photography was acquired during periods of no or low wind.
Off-shore winds were preferred over on-shore winds when wind
conditions could not be avoided.

6. Atmospherics - Photography was acquired during periods of no or low
haze and/or clouds below aireraft. There could be no more than
scattered or thin broken clouds, or thin overcast above aireraft, to
ensure maximum SAV to bottom contrast.

7. Sensor Operation - Photography was acquired in the vertical mode
with less than 5 degrees tilt. Scale/altitude/film/focal length
combination permitted resolution and identification of one square
meter area of SAV (surface).

8. Plotting - Each flight line included sufficient identifiable land area to
assure accurate plotting of grass beds.



overlap of photography. To minimize image degradation due to sun glint,
the camera was equipped with a computer controlled intervalometer which
established 60% line overlap and 20% sidelap. An automatic bubble level
held the camera to within one degree tilt. The scale/altitude/film/focal
length combination was coordinated to produce two foot resolution. Wind
speed was monitored hourly from the flight service available in the region.
Under normal operating conditions, flights were usually conducted under
wind speeds less than 10 mph. (Above this, wind generated waves stir the
bottom sediments which can easily obscure SAV beds in less than one
hour.) Pilot experience determined what acceptable level of turbidity
would insure complete delineation of SAV beds. At low tide the pilot
should have been able to distinguish bottom features such as SAV or algae.
When turbid conditions prevailed photography did not commence. Cloud
cover did not exceed 5% of the area covered by the camera frame.
Determination of cloud cover was based on pilot experience. Records of
this parameter were kept in a flight notebook. Every attempt was made to
acquire photographs with no cloud cover below 12,000 feet. A thin haze
layer above 12,000 feet was generally acceptable. Experience has shown
that the optimal conditions given above generally occur two to three days
following passage of a cold front when winds have shifted from
north-northwest to south and moderated to less than 10 mph. Where
possible, and within the guidelines given for prioritizing and executing the
photography, flights were planned to coincide with these atmospheric
conditions.

Exposed film was processed by Air Photographics. A contact print was
produced for each exposed frame. Each photograph was labeled with date
of acquisition as well as flight line number. Film and photographs were
stored under appropriate environmental conditions to prevent degradation
of the product.

Mapping Process

This study utilized USGS 7.5 minute topographic quadrangle maps as a
basis for mapping SAV beds from aerial photography, for digitizing the
SAV beds, and for compiling SAV bed area measurements. Figure 5 gives
locations of topographic quadrangles in the study area which includes all
regions with potential for SAV growth. Most quadrangles are sequentially
numbered for efficient access to data. The name corresponding to each
quadrangle in Figure 5 is listed in Table 2.

Photo-interpretation to identify and delineate SAV beds utilized all
available information including knowledge of aquatic grass signatures on
film, distribution of SAV in 1989 from aerial photography, 1989 ground
truth information, and aerial site surveys. USGS-published 7.5 minute
topographic quadrangle masters (1:24,000 scale) printed by the
Mid-continent Mapping Center of the USGS on stable transparent mylar
were used as base maps. Identical copies of these base maps were made at
the same scale on stable transparent mylar by the Virginia Department of
Highways using a diazo process. SAV from the 1989 aerial photographs
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Location of USGS 7.5 minute topographic quadrangles for the Chesapeake Bay, its
tributaries and Chincoteague Bay with corresponding code numbers. (See Table 2 for

quad names.)

Figure 5.



Table 2

List Of USGS 7.5 Minute Topographic Quadrangles For The
Chesapeake Bay And Chincoteague Bay SAV Study Areas With
Corresponding Code Numbers. (See Fig. 5 for location of
quadrangles. Topographic quadrangles with SAV beds can be
found in Appendix C.)

© NG

. Conowingo Dam, Md.-Pa.

Aberdeen, Md.
Havre de Grace, Md.
North East, Md.
Elkton, Md.-Del.
White Marsh, Md.
Edgewood, Md.

. Perryman, Md.

Spesutie, Md.

. Earleville, Md.

. Cecilton, Md.

. Baltimore East, Md.

. Middle River, Md.

. Gunpowder Neck, Md.
. Hanesville, Md.

. Betterton, Md.

. Galena, Md.

. Curtis Bay, Md.

. Sparrows Point, Md.

. Swan Point, Md.

. Rock Hall, Md.

. Chestertown, Md.

. Round Bay, Md.

. Gibson Island, Md.

. Love Point, Md.

. Langford Creek, Md.

. Centreville, Md.

. Washington West, Md.-D.C.-Va.
. Washington East, D.C.-Md.
. South River, Md.

. Annapolis, Md.

. Kent Island, Md.

. Queenstown, Md.

. Alexandria, Va.-D.C.-Md.
. Deale, Md.

. Claiborne, Md.

. St. Michaels, Md.

. Easton, Md.

. Fort Belvoir, Va.-Md.
. Mt. Vernon, Md.-Va.

. Lower Marlboro, Md.

. North Beach, Md.

. Tilghman, Md.

. Oxford, Md.

. Trappe, Md.

. Preston, Md.

. Quantico, Va.-Md.

. Indian Head, Va.-Md.

. Benedict, Md.

. Prince Frederick, Md.

. Hudson, Md.

. Church Creek, Md.

. Cambridge, Md.

. East New Market, Md.

. Widewater, Va.-Md.

. Nanjemoy, Md.

. Mathias Point, Md.-Va.
. Popes Creek, Md.

. Mechanicsville, Md.

. Broomes Island, Md.

. Cove Point, Md.

. Taylors Island, Md.

. Golden Hill, Md.

. Passapatanzy, Md.-Va.

. King George, Va.-Md.

. Dahlgren, Va.-Md.

. Colonial Beach North, Md.-Va.
. Rock Point, Md.

. Leonardtown, Md.

. Hollywood, Md.

. Solomeons Island, Md.

. Barren Island, Md.

. Honga, Md.

. Wingate, Md.

. Nanticoke, Md.

. Colonial Beach South, Va.-Md.
. Stratford Hall, Va.-Md.

. St. Clements Island, Va.-Md.
. Piney Point, Md.-Va.

. St. Marys City, Md.

. Point No Point, Md.

. Richland Point, Md.

. Bloodsworth Island, Md.
. Deal Island, Md.

. Monie, Md.

. Champlain, Va.

. Machodoc, Va.

. Kinsale, Va.-Md.

. St. George Island, Va.-Md.
. Point Lookout, Md.



Table 2 (continued)

91.

93.
94.
95.
96.

98.
99.
100.
101.
102.
» 108.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
1117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
1217.
128.
129.
130.
131.
132.
133.

Kedges Straits, Md.

. Terrapin Sand Point, Md.

Marion, Md.

Mount Landing, Va.
Tappahannock, Va.
Lottsburg, Va.

. Heathsville, Va.-Md.

Burgess, Va.-Md.
Ewell, Md.-Va. )
Great Fox Island, Va.-Md.
Crisfield, Md.-Va.
Saxis, Va.-Md.
Dunnsville, Va.
Morattico, Va.
Lively, Va.
Reedville, Va.
Tangier Island, Va.
Chesconessex, Va.
Parksley, Va.
Urbanna, Va.
Irvington, Va.
Fleets Bay, Va.
Nandua Creek
Pungoteague, Va.
West Point, Va.
Saluda, Va.
Wilton, Va.
Deltaville, Va.
Jamesville, Va.
Toano, Va.
Gressitt, Va.

Ware Neck, Va.
Mathews, Va.
Franktown, Va.
Westover, Va.
Charles City, Va.
Brandon, Va.
Norge, Va.
Williamsburg, Va.
Clay Bank, Va.
Achilles, Va.

New Point Comfort, Va.
Cape Charles, Va.

134.
135.
136.
137.
138.
139.
140.
141.
142,
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171,
172.
173.
174.
175.
176.

Cheriton, Va.

Savedge, Va.
Claremont, Va.

Surry, Va.

Hog Island, Va.
Yorktown, Va.
Poquoson West, Va.
Poquoson East, Va.
Elliotts Creek, Va.
Townsend, Va.

Bacons Castle, Va.
Mulberry Island, Va.
Newport News North, Va.
Hampton, Va.

Benns Church, Va.
Newport News South, Va.
Norfolk North, Va.
Little Creek, Va.

Cape Henry, Va.
Chuckatuck, Va.
Bowers Hill, Va.
Norfolk South, Va.
Kempsville, Va.
Princess Anne, Va.
Wye Mills, Md.

Bristol, Md.

Fowling Creek, Md.
Port Tobacco, Md.
Charlotte Hall, Md.
Mardela Springs, Md.
Wetipquin, Md.
Selbyville, Md.
Assawoman Bay, Md.
Berlin, Md

Ocean City, Md.

Public Landing, Md.
Tingles Island, Md.
Girdle Tree, Md.-Va.
Boxiron, Md.-Va.
Whittington Point, Md.-Va.
Chincoteague West, Va.
Chincoteague East, Va.
Anacostia, D.C.-Md.



was mapped onto these diazo copies of USGS topographic quadrangles.
Delineation of SAV bed boundaries onto the topographic quadrangle maps
was facilitated by superimposing the photographic print with the
appropriate mylar quadrangle on a light table. SAV boundaries were then
traced directly onto the mylar quadrangle with a pencil. Where minor
scale differences were evident between a photograph and a quadrangle, or
where significant shoreline erosion or accretion had occurred since USGS
publication of a map, either a best fit was obtained or shoreline changes
were noted on the quadrangle.

In addition to delineating SAV bed boundaries, an estimate of percent
cover within each bed was made visually in comparison with an enlarged
Crown Density Scale similar to those developed for estimating of forest
tree crown cover from aerial photography (Fig. 6). Bed density was
classified into one of four categories based on a subjective comparison with
the density scale. These were: 1, very sparse (<10% coverage); 2, sparse
(10 to 40%); 3, moderate (40 to 70%); or 4, dense (70-100%). Either the
entire bed or subsections within the bed were assigned a number (1 to 4)
corresponding to the above density categories. Additionally, each distinct
SAV unit (bed or bed subsection) was assigned an identifying two letter
designation unique to its map. Subsections of beds were further identified
as being part of a contiguous bed by the addition of two letters unique to
each contiguous bed. These contiguous bed descriptions aid the tracking
of a single bed between quad sheets as well as the analysis of those beds
that had to be separated due to variation in SAV density.

SAV Perimeter Digitization and Area Calculation

The perimeters of all SAV beds mapped from the aerial photography
were digitized in a clockwise direction using a Numonics Model 2400/2200
DigiTablet Graphics Analysis System having a resolution of .001 inches
(.00254 ¢cm) and an accuracy of .005 inches (0127 ¢cm). Coordinates were
transmitted to a PRIME 9955 computer for area calculations and data
manipulation via software developed at VIMS. Each SAV bed was
digitized at least four times and the area reported as a mean of three. The
perimeter of each SAV bed was defined by a polygon with a linear data
point density of 127 per chart inch (50 per cm, 5 meter ground resolution).
The total number of points defining any SAV bed is dependent on overall
bed size. The SAV bed perimeter was stored as X and Y coordinates in
centimeters from the quadrangle origin (lower left corner).

Any “island” within a polygon (digitized SAV perimeter) was
disregarded as long as a line was drawn from the outside of the polygon to
the “island” and the resulting polygon was digitized in a clockwise
direction. The line connecting the “island” polygon to the larger
surrounding polygon was drawn in by the digitizer operator.

10



o
T

:

L ] L X ] o,
.- . 'o Y . ' o
156 P..:E :..:. s
Y e b® : %1 * o
25 pede s o e , "1 10-40
Tea | e . b

S
[4)]

A=

40-

~
o

B R B

r. .
m Y 70-100

1
',l
h o

95

PERCENT CROWN COVER

Figure 6. Crown density scale used for determining density of SAV beds:
(1) Very sparse, 0-10%; (2) Sparse, 10-40%; (3) Moderate, 40-70%;
(4) Dense, 70-100%.
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SAV bed area in square centimeters on the chart was calculated via the
following equation:

A=12 1 X* Yo -Xo* V) + (Xe* Va-Xa* Vo) + .. + En* Y1 - X1* Yo) |

where Xp and Yn are the nth digitized perimeter points in centimeters.

The area is then converted from square centimeters on the chart to
square meters on the ground. This is done via the following conversion
based on a chart scale of 1:24,000:

Ag(m2 on ground) = Ac(cm2 on chart) * 57600 (m2 on ground / em? on chart)

where Ag is the area on the ground of each SAV bed and Ac is the area
on the chart. The area on the ground is then stored for later use.

Tests of Precision and Accuracy

Prior to each digitization session, the Numonics instrument was
checked manually against a digitizing standard. After a map had been
secured to the digitizing tablet, the standard was secured to the map and
digitized four times. The information from digitizing the standard was
transmitted to the beginning of the SAV bed Perimeter File on the PRIME
computer. This same procedure was followed at the end of each digitizing
session. When this file was processed by the computer, the digitized area
of each standard was compared to the known area of the standard. Ifa
variation between the known and the mean of the observed areas exceeded
1.0%, a warning was printed advising the operator to check the digitizing
system. In addition, checks were made with respect to the absolute
location of the digitizing standard as secured to the map. A comparison
was made between the location of the standard before and after the
digitizing session. If the absolute location differed by more then 0.10 cm
another warning to check the system was printed. Any movement in
absolute location can be indicative of digitizer instrument drift or chart
movement during the digitization session. These checks assure that the
final calculated bed locations are as accurate as possible.

Maximum accuracy was maintained by exclusively using mylar
topographic quadrangles rather than paper ones which can change scale as
a function of changes in air temperature and humidity in the digitizer
room .

Calculation of SAV Bed Mean Area and Choice of
Representative SAV Bed

Every SAV bed mean area was the result of at least four independent
digitizations of the outline of each SAV bed. The computer made an area
calculation of each replication and the three bed outlines or perimeters
most similar in terms of area were then used for the calculation of a mean
area. The perimeter defining the area most similar to the mean area was

12



then saved by the computer program as the representative perimeter for
this specific SAV bed. Representative perimeters for all 1989 SAV beds
were later converted to latitude and longitude and a copy of each on
computer tape was then sent to the EPA Chesapeake Bay Program
Computer Center for incorporation into the ARC INFO Geographical
Information System. The areas used in the mean area calculation do not
by contract requirements have a range in excess of 5% of the mean area.
All bed areas having an error rate in excess of 5% are flagged by the VIMS
quality assurance quality control computer program for additional error
assesment. The VIMS error rate is normally less than 1%.

A complete outline of the digitization procedure can be found in
Orth et al., 1988.

Standard Operating Procedures for Quality Assurance/Quality
Control

Standard operating procedures (SOPs) were developed to facilitate
orderly and efficient processing of the 1989 SAV maps and the SAV bed
perimeter computer files produced from them, and to comply with the need
for consistency, quality assurance and quality control. SOPs developed
include: a detailed procedure outlining 46 steps for digitization of SAV
maps; a 47 step checklist for editing SAV perimeter computer files to
insure completeness and accuracy; a digitizer log in which all operations
were recorded and dated, and which was used to guide and record editing
operations; and a flow chart used to track progress of all operations
including all changes in file names. Examples of these SOPs are in
Orth et al., 1988.

Conversion of SAV Perimeter Points from X,Y Centimeters to
Latitude and Longitude

Before SAV perimeter information was to be exported to the EPA
Chesapeake Bay Program Computer Center, the perimeter points had to
be converted from X,Y centimeters to the more generally applicable
latitude and longitude. This is done via a three step two dimensional
linear interpolation between the four corner points of every quadrangle.
At the start of digitization of every chart, the location of each corner point
in X,Y cm and in latitude and longitude is recorded at the head of the data
file. The corners are numbered:

1 = lower left corner or chart origin
2 = upper left corner

3 = upper right corner

4 = lower right corner

These corner points are then used to convert each individual X,Y
perimeter point to latitude and longitude. If additional files are needed for
a given chart, a new set of corner points are digitized and stored at the
head of these files.

13
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The steps for the conversion from X,Y cm to latitude and longitude are:

1. Transpose each XY perimeter point from the original, non orthogonal
(not at right angles) chart axes defined by the original four corner
points to a new set of orthogonal chart axes and defined by a new set
of four corner points.

2. Calculate centimeter to latitude and longitude linear conversion
factors from the transposed chart corner points via:

XCONV = 0.125/ (XCORNERPOINT{4) - XCORNERPOINT(1))
YCONYV = 0.125 / (YCORNERPOINT(2) - YCORNERPOINT(1))

Where : XCONYV is the X cm to lat,lon conversion factor.

YCONYV is the Y em to lat,lon conversion factor.

0.125 is a constant representing the distance in decimal
degrees latitude or longitude between each successive
chart corner point.

XCORNERPOINT(#) is the X value in centimeters of the
numbered chart corner point.

YCORNERPOINT(#) is the Y value in centimeters of the
numbered chart corner point.

3. Perform linear conversions from orthogonal X;Y ¢m perimeter point
to latitude and longitude via the following equations:

YLAT = YCHART(1) + (YPORTH * YCONV)
XLON = XCHART(1) - XPORTH * XCONV)

Where : YLAT is the new Y point in decimal degrees latitude.
XLON is the new X point in decimal degrees longitude.
YCHART(#) is the latitude of the chart corner point.
XCHART(#) is the longitude of the chart corner point.
YPORTH is the Y perimeter point in ¢cm from the orth-

ogonal chart coordinate system.
XPORTH is the X perimeter point in ¢cm from the orth-
ogonal chart coordinate system.

These new latitude and longitude perimeter points are then stored in a

special EPA submission file for VIMS SAV Data. The submission file
structure is fully documented in Orth et al., 1988.

14



Organizational Provinces for Analysis and Discussion

Discussion of the distribution of SAV in the Chesapeake Bay and
tributaries has been organized into three zones as established by Orth and
Moore (1982) and modified by Orth et al., 1989 (Fig. 7). The area between
the mouth of the bay to a line stretching from the mouth of the Potomac
River at Smith Point in Virginia to approximately 3 nautical miles south of
Tangier Island then extending to the eastern side of the bay to an area just
south of the mouth of the Little Annemessex River is referred to as the
Lower Bay zone.

The area between the south shore of the Little Annemessex River and
the south shore of the Potomac River to the Chesapeake Bay bridge at
Kent Island is referred to as the Middle Bay zone. The area between the
Chesapeake Bay bridge and the Susquehanna Flats is referred to as the
Upper Bay zone. The salinity within each zone roughly coincides with the
major salinity zones of estuaries: polyhaline (18-25%00), Lower zone;
mesohaline (5-18%00), Middle zone; oligohaline (0.5-5 %/00), Upper zone.
Although the major rivers and smaller tributaries of the bay have their
own salinity regimes, the distribution of SAV in each river is discussed
within the zone where it connects to the bay proper.

In addition, 21 major sections of the bay are identified for more detailed
discussion of SAV distribution (Fig. 7, Table 3). These sections, which
were first delineated for the 1984 survey (Orth et al., 1985) and had been
slightly modified for the 1987 survey (Orth et al., 1989), denote relatively
distinct parts of the bay and its tributaries that are readily identifiable
from a map. The section boundaries used for analysis and discussion of
the 1989 SAYV distribution and abundance data are those used for the 1987
report (Orth et al., 1989). Sections 1 through 4 are located in the Upper
Bay zone. Sections 5 through 13 are located in the Middle Bay zone, and
sections 14 through 21 are located in the Lower Bay zone. Appendix B
gives the latitude and longitude of the boundary points of each
Chesapeake Bay section and Chincoteague Bay in decimal degrees. SAV
distribution in Chincoteague Bay is presented and discussed separately
from the Chesapeake Bay.

15
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Figure 7. Location of Upper, Middle and Lower zones of the Chesapeake Bay and the 21 major
sections used for delineation of SAV distribution patterns. (Latitude and longitude
are in decimal degrees along the vertical and horizontal axes, respectively. See Table
3 and Appendix B for exact boundary positions.)
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Table 3

Area Descriptions For Each Of The 21 Major Sections Of The
Chesapeake Bay SAV Study Area.**

Section 1.

Section 2.

Section 3.

Section 4.

Section 5.

Section 6.

Section 7.

Section 8.

Section 9.

Section 10.

Section 11.

Susquehanna Flats - all areas between and including Spesutie
Island and Turkey Point at the mouth of the Elk River to
include the Northeast River.

Upper Eastern Shore - all areas in the Elk, Bohemia and
Sassafras Rivers, and SAV in areas on the eastern shore above
the Swan Point quadrangle.

Upper Western Shore - all areas south of Spesutie Island and
north of the bay bridge to include the Bush, Gunpowder,
Middle, Patapsco and Magothy Rivers.

Chester River - includes all of the Chester River, Eastern
Neck, areas north of the bay bridge on Kent Island and south
of Swan Point, and to include SAV on the Swan Point
quadrangle.

Central Western Shore - all areas south of the bay bridge and
north of Holland Point on Herring Bay to include the Severn,
South and West Rivers and Herring Bay.

Eastern Bay - all areas south of the bay bridge on Kent Island
and north of Tilghman Island from Green Marsh Point to
include the Wye, East and Miles Rivers, Crab Alley Bay,
Prospect Bay and Poplar, Jefferson and Coaches Islands.

Choptank River - all areas south of Tilghman Island from
Green Marsh Point and north of Taylor Island to include the
Choptank and Little Choptank Rivers.

Patuxent River - all areas in the Patuxent River.

Middle Western Shore - all areas south of Holland Point at
Herring Bay and north of Point Lookout on the Potomac River
but not the mouth of the Patuxent River.

Lower Potomac River - all areas between the mouth of the
Potomac River to a line extending from Maryland Point on the
north shore, just above Nanjemoy Creek, to Somersett Beach
on the south shore.

Upper Potomac River - all areas from upriver limit of the

Lower Potomac River Section to Chain Bridge at Washington
D.C.
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Table 3 (continued)

Section 12.

Section 13.

Section 14.
Section 15.
Section 16.
Section 17.

Section 18.

Section 19.

Section 20.

Section 21.

**_ Sections 12,

Middle Eastern Shore - all areas south of Taylor Island and
north of a line bisecting Cedar Island to include the Big and
Little Annemessex Rivers, Fishing Bay, and the Honga,
Nanticoke, Wicomico and Manokin Rivers.

Mid-bay Island Complex - all areas in and adjacent to
Bloodsworth, South Marsh, Smith and Tangier Islands.

Lower Eastern Shore - all areas south of a line bisecting Cedar
Island and located just above the Maryland-Virginia line to
Fisherman’s Island.

Reedville Region - includes the area between Windmill Point
on the Rappahannock River, and Smith Point at the mouth of
the Potomac River.

Rappahannock River Complex - includes the entire
Rappahannock River, Piankatank River and Milford Haven
area.

New Point Comfort Region - includes the area fronting the bay
from the lighthouse at New Point Comfort north to, but not
including, the bay entrance to Milford Haven.

Mobjack Bay Complex - includes the East, North, Ware and

Severn Rivers, the north shore of the Mobjack Bay from New
Pt. Comfort lighthouse to the North River, and north of a line
bisecting the large shoal area around the Guinea Marsh area.

York River - all areas along the north shore from Clay Bank to
the Guinea Marsh area and south of a line bisecting the large
shoal area around the Guinea Marsh area, and along the south
shore to include the north shore of Goodwin Island.

Lower Western Shore - includes all areas south of Goodwin
Island to Broad Bay off Lynnhaven Inlet, excluding the James
River.

James River - all SAV in the James River including the
Chickahominy River.

13, 14, 18, 19 and 20 were given new boundaries for the 1987

report (Orth et al., 1989) which also changed the delineation of the three
major zones. These new boundaries have been retained for this report.
(Refer to Figure 7 and Appendix B for boundary locations).
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Ground Truth and Other Data Bases

Ground truthing was accomplished by cooperative efforts of a number
of agencies and individuals. Although incomplete for most areas, ground
truthing confirmed the existence of some SAV beds mapped from 1989
aerial photography, located a few 1989 SAV beds not visible from the
photography, and provided species data for many of these beds. Ground
truth survey information supplied to VIMS researchers was included on
the SAV distribution and abundance maps reproduced in Appendix C to
show positions of the survey stations in relation to the 1989 beds of SAV
mapped from the aerial photographs. Each survey was designated by a
unique symbol to identify the different methods of sampling. In most
cases, the symbols on the SAV maps (Appendix C) have been enlarged and
offset from the actual sampling point to avoid confusion with the mapped
SAV bed. Where species information was available, it was included on the
map. Additionally, all ground truth data supplied to VIMS referenced on
copies of 1987 SAV maps was tabulated in Appendix E and
cross-referenced at VIMS by 1989 bed locations.

For those areas in Virginia waters where aerial photographic evidence
of SAV beds was inconclusive, photo-verification was accomplished by
ground truthing. Observations were principally made from small boats
and by divers snorkeling over areas indicated from the photographs. In
several river systems included in this survey (York, Piankatank and
Rappahannock) where VIMS researchers transplanted SAV (principally
eelgrass), transplant sites also were examined carefully by divers for any

" extant SAV. Citizen Field Observation data for Virginia waters (compiled

by the USFWS) were also added to the 1989 Virginia SAV maps
reproduced in Appendix C. In addition, a great deal of ground truth
information could be extrapolated from earlier studies (Orth et al., 1979;
Orth and Moore, 1982) since SAV beds in this region contain primarily one
or two species and have not undergone drastic fluctuations in distribution
and abundance since the first bay-wide survey in 1978.

In Maryland, ground truth data were obtained in 1989 by the USGS
Potomac River survey, two SAV research and transplanting projects, a
USFWS survey, and the Citizen’s and Charterboat Captain’s volunteer
surveys (both data sets compiled by the USFWS along with their own
survey data). USFWS personnel surveyed selected locations in the upper
bay by boat using rakes to collect samples to determine presence or
absence of SAV. Plants collected were identified to species when possible.
SAV sightings were referenced on USGS 7.5 minute topographic maps.
USFWS staff transferred data from these surveys to full-scale copies of
1987 SAV distribution maps (USGS 7.5 minute topographic quads with
1987 SAV beds). These USFWS-prepared survey maps were supplied to
VIMS SAV researchers and survey data were transferred by VIMS staff to
the 1989 SAV distribution maps reproduced in Appendix C. USFWS
survey data was tabulated, locating each SAV siting by listing its
associated 1987 bed. This table was supplied to VIMS where additional
survey data were added and it became the basis for the corrected and
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much expanded table published in Appendix E. In this latter VIMS
version of the USFWS table, all ground truth data were added from the
additional surveys, as noted in this report, and all were cross-referenced
by 1989 bed locations.

The field study in the Potomac River by the USGS, which covered the
shoreline areas from the District of Columbia (D.C.) to the Route 301
bridge near Morgantown, Md., used shoreline surveys to document the
distribution of SAV in the tidal freshwater and transition zones of the
Potomac River. The USGS conducted shoreline surveys in the tidal
freshwater portion of the river and tributaries, specifically the reach
between Washington, D.C., and Indian Head (quads 40, 34, 28 and 48),
from June to August, and in selected locations further south to Aquia
Creek (quad 55) in October of 1989. The transition zone was surveyed in
August for SAV by spot-checking in the Port Tobacco quad (161) and
Nanjemoy quad (56). These surveys were done by boat, using rakes to
collect samples to determine presence or absence of SAV. Plants were
identified by species and the proportion of each was estimated for
vegetated areas. Each vegetated area with species proportions was
referenced on USGS 7.5 minute topographic maps by the surveyors.
USGS survey maps were supplied to VIMS SAV researchers and survey
data were transferred by VIMS staff to the 1989 SAV distribution maps
(reproduced in Appendix C) and were tabulated in Appendix E.

One 1989 SAV transplanting project being conducted on the
Susquehanna Flats by Stan Kollar of Harford Community College
provided data in the form of species presence by percentage, primarily by
visual estimates. Species locations from these data were added to the
1989 SAV maps reproduced in Appendix C and were tabulated in
Appendix E by VIMS staff.

A SAV research group at University of Maryland Horn Point
Environmental Laboratories (HPEL), headed by Court Stevenson, also
provided 1989 ground truth data. Maps of their study sites on the
Choptank River were provided to VIMS researchers and were annotated
on the maps for this report (Appendix C) indicating the species reported
for 1989. This ground truth data was also tabulated in Appendix E.

In addition to the scientific surveys, private citizens participated in
identifying 1989 SAV beds by checking certain areas in the bay for the
previous years SAV bed locations for presence of SAV and by locating SAV
bed locations new in 1989. Two groups were responsible for looking for
SAV under the sponsorship of separate organizations. The Maryland
Charterboat Association participated in the baywide effort, funded by the
Maryland Department of Natural Resources (MD DNR) Watermen’s
Assistance Program. Boat captains were provided with reduced 1987 SAV
quadrangle maps to aid in location of 1989 SAV beds and with data sheets
on which to record information on each 1989 SAV bed identified.
Sampling of SAV sites was undertaken at low tide. Samples were taken
by hand, net or rake. Plants were identified as to species onsite or placed
in zip-lock plastic bags and sent to the MD DNR for identification.
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Private citizens volunteered to assist in the 1989 SAV ground survey
under guidance of the USFWS and the Chesapeake Bay Foundation (CBF).
This program entailed identifying and recording the location of SAV in the
bay in 1989. Volunteers who were recruited through press releases,
newsletters and personal letters were provided with a SAV identification
guide, reduced 1987 SAV maps to aid in location of SAV beds and data
sheets for visits to numerous sites around the bay. Each volunteer was
asked to identify the location where SAV was sighted, and the species
identified were counted. All information from the Charterboat Captain’s
survey and Citizen’s survey was submitted to Linda Hurley and Kathy
Reshetiloff (USFWS) for processing. SAV sitings reported by the Citizen’s
and Charterboat Captain’s surveys were mapped on 1987 SAV maps. As
previously explained, USFWS personnel also tabulated data from most of
the 1989 Citizen’s and Charterboat Captain’s surveys along with their
own survey’s data, listing each SAV siting by 1987 bed location. VIMS
staff mapped these data on maps reproduced in Appendix C, and data were
tabulated in Appendix E.
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RESULTS

Data Presentation

SAY distribution data are presented by topographic quadrangle (Table 4), by
section and zone (Table 5), and by quadrangles within a section (Table 6).
Topographic quadrangle maps annotated with all SAV beds are presented in Appendix
C, while individual bed areas for each quadrangle are given in Appendix D.
Appendix E tabulates all ground truth data for 1989. 1989 SAV distribution data and
species occurrences are first discussed relative to the Upper, Middle, and Lower Bay
zones, respectively. The 21 sections of the Chesapeake Bay, and Chincoteague Bay,
are then discussed individually and the data compared to results from the 1987 survey
(Orth et al., 1989) of SAV distribution and abundance. SAV is plotted for each
section and for Chincoteague Bay in Figures 8 through 29. (SAV is plotted in red, a
starred line represents a section boundary, latitude and longitude are in decimal
degrees along the vertical and horizontal axes, respectively, and USGS 7.5 minute
topographic quadrangles are represented by a grid of numbered rectangles. Refer to
Table 2 for quadrangle names listed by map number.)

1989 SUMMARY

In 1989, the Chesapeake Bay had 24,134 hectares of SAV, compared to 20,119
hectares in 1987, with 2,458 (10%), 11,507 (48%) and 10,169 (42%) hectares
occurring in the Upper, Middle and Lower Bay zones, respectively (Figs. 1 and 2).

Upper Bay Zone

Seventy-nine percent of the SAV within the Upper Bay zone was located in the
Susquehanna Flats section (1,945 hectares). Nine species of SAV were documented
by ground truth surveys in this section, with M. spicatum being the dominant species.
Hydrilla verticillata was found in the Flats but occurred in small isolated beds. In
addition to the reduced overall abundance of SAV from 1987 (2,219 hectares), beds
were generally much less dense, with 95% of all SAV beds classified as very sparse
(0-10% coverage), and no beds classified as dense (70-100% coverage). There were
308 hectares SAV in the Upper Eastern Shore section located principally in the Elk
and lower Sassafras Rivers, Swan, Stillpond and Churn Creeks, with many of the
same species as reported in the Susquehanna Flats section. In the Upper Western
Shore section (38 hectares) SAV was concentrated in Saltpeter and Seneca Creeks,
with M. spicatum and V. americana being most abundant. In the Chester River
section (167 hectares) SAV was most abundant adjacent to Eastern Neck and Eastern
Neck Island and in the lower Chester River. In this region R. maritima was the most
abundant of six species which were reported.

Middle Bay Zone

Forty-five percent of the SAV in the Middle Bay Zone (5,196 hectares) was found
in the Mid-bay Island Complex where R. maritima and Z. marina were present, in
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Table 4

Total Area Of SAV In Hectares By USGS 7.5 Minute Topographic

Quadrangles For 1987 And 1989.

W= ®m O N

O 0O B DO DD RO B RO DO DD DD DD bm b b e e e e e et
= O WM BOEDONRR O OD®O®ADNEW®R RO

QUADRANGLE

. Conowingo Dam, Md.-Pa.
. Aberdeen, Md.

. Havre de Grace, Md.

. North East, Md.

. Elkton, Md.-Del.

. White Marsh, Md.

. Edgewood, Md.

. Perryman, Md.

Spesutie, Md.

. Earleville, Md.

. Cecilton, Md.

. Baltimore East, Md.

. Middle River, Md.

. Gunpowder Neck, Md.
. Hanesville, Md.

. Betterton, Md.

. Galena, Md.

. Curtis Bay, Md.

. Sparrows Pt., Md.

. Swan Point, Md.

. Rock Hall, Md.

. Chestertown, Md.

. Round Bay, Md.

. Gibson Island, Md.

. Love Point, Md.

. Langford Creek, Md.

. Centreville, Md.

. Washington West, Md.-DC-Va.
. Washington East, DC-Md.
. South River, Md.

. Annapolis, Md.
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1987

4.18
1857.89
5.99

0

0
0.52
2.93
379.65
4.69

22.04
90.54
42.35
19.81

7.57

1.60

5.31

0.26

499.17
1.45

H H O

1989

0
0.66
1835.50
105.51
5.70



Table 4 (Continued)

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.

QUADRANGLE

Kent Island, Md.
Queenstown, Md.

Alexandria, Va.-DC-Md.

Deale, Md.

Claiborne, Md.

St. Michaels, Md.
Easton, Md.

Fort Belvoir, Va.-Md.
Mt. Vernon, Md.-Va.
Lower Marlboro, Md.
North Beach, Md.
Tilghman, Md.
Oxford, Md.

Trappe, Md.

Preston, Md.
Quantico, Va.-Md.
Indian Head, Va.-Md.
Benedict, Md.

Prince Frederick, Md.
Hudson, Md.

Church Creek, Md.
Cambridge, Md.

East New Market, Md.

Widewater, Va.-Md.
Nanjemoy, Md.
Mathias Pt., Md.-Va.
Popes Creek, Md.
Mechanicsville, Md.
Broomes Island, Md.
Cove Pt., Md.
Taylors Island, Md.
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1987

322.50
216.74
470.96
#
136.89
231.60
0
13.35
1056.79
0
#
85.45
5.51

46.27
17.59
1.27

167.74
49.46

39.17
108.45
284.18

2.08
20.20
4.62
47.47

1989

327.06
128.33
368.44

381.68
172,44

63.48
334.61

231.11
95.94

533.16
184.01

831.36
18.99

466.64
149.61
346.69

6.20

0.48
16.17



Table 4 (Continued)

63.
64.
65.
66.
617.
68.
69.
70.
71.
72.
73.
74.
5.
76.
71.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.

QUADRANGLE

Golden Hill, Md.
Passapatanzy, Md.-Va.
King George, Va.-Md.
Dahlgren, Va.-Md.

Colonial Beach N., Md.-Va.

Rock Point, Md.
Leonardtown, Md.
Hollywood, Md.
Solomons Island, Md.
Barren Island, Md.
Honga, Md.

Wingate, Md.
Nanticoke, Md.

Colonial Beach S., Va.-Md.

Stratford Hall, Va.-Md.
St. Clements Is., Va.-Md.
Piney Point, Md.-Va.

St. Marys City, Md.
Point No Point, Md.
Richland Point, Md.
Bloodsworth Island, Md.
Deal Island, Md.

Monie, Md.

Champlain, Va.
Machodoc, Va.

Kinsale, Va.-Md.

St. George Island, Va.-Md.
Point Lookout, Md.
Kedges Straits, Md.
Terrapin Sand Point, Md.
Marion, Md.
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1989

2.49

52.24
65.33
28.46

2.96
301.43
773.43
369.33

5.02

# O OO

24.02
686.80
27.38
17.84

2.84

781.25
218.21
199.80



Table 4 (Continued)

QUADRANGLE 1987 1989

94. Mount Landing, Va. - -
'95. Tappahannock, Va. -

96. Lottsburg, Va. - 0

97. Heathsville, Va.-Md. 0 0

98. Burgess, Va.-Md. 0 0

99. Ewell, Va.-Md. 2012.93 2423.98
100. Great Fox Is., Va.-Md. 1089.95 1381.77
101. Crisfield, Va.-Md. 123.22 202.04
102. Saxis, Va.-Md. (] 2.08
103. Dunnsville, Va. - -

104. Morattico, Va. 0 0

105. Lively, Va. 0 0

106. Reedville, Va. 87.99 157.87
107. Tangier Island, Va. 499.15 696.03
108. Chesconessex, Va. 911.70 972.11
109. Parksley, Va. 235.80 320.18
110. Urbanna, Va. 3G.16 200.66
111. Irvington, Va. 97.34 245.45
112. Fleets Bay, Va. 235.67 334.59
113. Nandua Creek, Va. 378.70 406.21
114. Pungoteague, Va. 696.73 795.10
115. West Point, Va. - -

116. Saluda, Va. 0 19.08
117. Wilton, Va. 26.75 43.07
118. Deltaville, Va. 18.88 81.06
119. Jamesville, Va. 419.53 496.40

120. Toano, Va. - -
121. Gressitt, Va. - -

122. Ware Neck, Va. 194.32 278.06
123. Mathews, Va. 58.08 110.18
124. Franktown, Va. ’ 392.70 435.88
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Table 4 (Continued)

QUADRANGLE 1987 1989

125. Westover, Va. - -
126. Charles City, Va. - -

127. Brandon, Va. 0 #
128. Norge, Va. o*+* O**
129. Williamsburg, Va. - -
130. Clay Bank, Va. 0 #
131. Achilles, Va. 755.41 957.95
132. New Point Comfort, Va. 1048.89 1273.85
133. Cape Charles, Va. 266.42 271.66
134. Cheriton, Va. 73.50 73.21

135. Savedge, Va. - -
136. Claremont, Va. - -

137. Surry, Va. - -

138. Hog Island, Va. - -

139. Yorktown, Va. 0.98 1.58
140. Poquoson West, Va. 290.53 411.99
141. Poquoson East, Va. 752.42 994.84
142. Elliotts Creek, Va. 9.43 15.90
143. Townsend, Va. 11.97 12.55

144. Bacons Castle, Va. - -

145. Mulberry Island, Va. - -

146. Newport News North, Va. 0 -

147. Hampton, Va. 283.99 304.06
148. Benns Church, Va. -
149. Newport News South, Va. 0
150. Norfolk North, Va. 0
151. Little Creek, Va. 0
152, Cape Henry, Va. 40.50 36.
153. Chuckatuck, Va. - -
154. Bowers Hill, Va. - -
155. Norfolk South, Va. - -
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Table 4 (Continued)

'QUADRANGLE 1987 1989

156. Kempsville, Va. -

157. Princess Anne, Va. - 0
158. Wye Mills, Md. - 0
159. Bristol, Md. # #
160. Fowling Creek, Md. - 0
161. Port Tobacco, Md. 5.64 12.09
162. Charlotte Hall, Md. 0 0
163. Mardela Springs, Md. 0 0
164. Wetipquin, Md. 0 0
165. Selbyville, Md. 0 0
166. Assawoman Bay, Md. 0 0
167. Berlin, Md. 7.06 498
168. Ocean City, Md. 8.42 345
169. Public Landing, Md. 0 0
170. Tingles Island, Md. 1020.60 820.82
171. Girdle Tree, Md.-Va. 0 0
172. Boxiron, Md.-Va. 664.94 653.88
173. Whittington Point, Md.-Va. 207.90 161.79
174. Chincoteague West, Va. 0 0
175. Chincoteague East, Va. 401.00 665.58
176. Anacostia, D.C.-Md. # 0
TOTAL SAYV - Chesapeake Bay 20,119.39 24,134.28
TOTAL SAV - Chincoteague Bay 2,309.91 2,310.50

NOTES:

- Indicates quadrangle not photographed and assumed to have no SAV.

0 Indicates quadrangle photographed and no SAV noted.

**  Area was photographed in 1987 and 1989, and was known to have
SAV both years but was not mapped because SAV beds were too
narrow and obscured by the shoreline at 1:24,000 scale. Ground
truthing revealed narrow beds fringing the shoreline of small
tributaries of the Chickahominy River (see map, Appendix C).

# SAV beds not detected from aerial photography. Ground truth
information indicated presence of SAV,
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Table 5

Number Of Hectares Of SAV In 1987 and 1989 For The 21 Major
Sections And Three Zones Of The Chesapeake Bay And For
Chincoteague Bay. (Section boundaries redefined for 1987 (Orth et
al., 1989) and retained for 1989. See Figure 7, Table 3 and Appendix
B for boundary locations.)

ZONE SECTION AREA
(HECTARES)
1987 1989
1. Susquehanna Flats 2219 1945
Upper 2. Upper Eastern Shore 103 308
3. Upper Western Shore 117 38
4. Chester River 515 167
Zone Total 2,954 2,458
5. Central Western Shore 0 Q
6. Eastern Bay 900 831
7. Choptank River 356 865
Middle 8. Patuxent River 41 3
9. Middle Western Shore 0 0
10. Lower Potomac River 458 616
11. Upper Potomac River 1655 1998
12. Middle Eastern Shore 1527 1998
13. Mid-Bay Island Complex 4265 5196
Zone Total 9,202 11,507
14. Lower Eastern Shore 4036 4718
15. Reedville 324 492
Lower 16. Rappahannock River Complex 208 669
17. New Point Comfort Region 238 346
18. Mobjack Bay Complex 1227 1593
19. York River 608 677
20. Lower Western Shore 1322 1670
21. James River 0 4
Zone Total 7,963 10,169
TOTAL SAV FOR CHESAPEAKE BAY 20,119 24,134
TOTAL SAV FOR CHINCOTEAGUE BAY 2310 2,310
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Table 6

SECTION
Susquehanna Flats - 1

Upper Eastern Shore -

2

Upper Western Shore - 3

30

Number Of Square Meters Of SAV In 1989 For Each Quadrangle Of
The 21 Sections In The Chesapeake Bay And Of Chincoteague Bay.
(Map code numbers from Table 2 in parentheses.)

QUADRANGLE AREA
Conowingo Dam (1) 0
Aberdeen (2) 6,603
Havre de Grace (3) 18,355,000
North East (4) 0
Elkton (5) 0
Perryman (8) 0
Spesutie (9) 1,087,980
Earleville (10) 0
19,449,583 sq.m

1,944.96 hectares

4,805.93 acres

North East (4) 1,055,036
Elkton (5) 56,999
Perryman (8) 0
Spesutie (9) 790,614
Earleville (10) 978,677
Cecilton (11) 0
Gunpowder Neck (14) 0
Hanesville (15) 126,610
Betterton (16) 10,861
Galena (17) 27,884

Swan Point (20) 0
Rock Hall (21) 30,621
3,077,202 sq.m

307.72 hectares

760.37 acres
White Marsh (6) 0
Edgewood (7) 0
Perryman (8) 0
Spesutie (9) 0
Baltimore East (12) 0
Middle River (13) 36,119
Gunpowder Neck (14) 345,545



Table 6 (Continued)
SECTION QUADRANGLE

Upper Western Shore - 3 (continued)
Hanesville (15)
Curtis Bay (18)
Sparrows Point (19)
Swan Point (20)
Round Bay (23)
Gibson Island (24)
Love Point (25)

Chester River - 4 Betterton (16)
Galena (17)

Swan Point (20)

Rock Hall (21)

Chestertown (22)

Love Point (25)

Langford Creek (26)

Centreville (27)

Kent Island (32)

Queenstown (33)

Central Western Shore - § Curtis Bay (18)
Round Bay (23)

Gibson Island (24)

South River (30)

Annapolis (31)

Deale (35)

North Beach (42)

Eastern Bay - 6 Annapolis (31)
Kent Island (32)
Queenstown (33)

31

AREA

©C OO OO0

— 0

381,664 sq.m
38.17 hectares
94.32 acres

0

0

52,410
160,956

0

0
1,389,220
0

0

—69,033

1,671,619 sq.m
167.16 hectares
413.06 acres

LOOOOOO

0 sq.m
0 hectares
0 acres

0
3,270,646
1,214,290



Table 6 (Continued)

SECTION QUADRANGLE AREA
Eastern Bay - 6 (continued)

Claiborne (36) 2,196,050

St. Michaels (37) 1,633,851

Easton (38) 0

Tilghman (43) 0

Oxford (44) —20

8,314,837 sq.m

831.48 hectares

2,054.56 acres

Choptank River - 7 Centreville (27) 0

Claiborne (36) 1,620,778

St. Michaels (37) 90,522

Easton (38) 0

Tilghman (43) 2,311,104

Oxford (44) 959,387

Trappe (45) 0

Preston (46) 0

Hudson (51) 3,313,614

Church Creek (52) 189,937

Cambridge (53) 0

East New Market (54) 0

Taylors Island (62) 161,654

Golden Hill (63) 0

Nanticoke (75) 0

Wye Mills (158) 0

Fowling Creek (160) 0

8,646,996 sq.m

864.70 hectares

2,136.64 acres

Patuxent River - 8 Deale (35) 0

Lower Marlboro (41) 0

North Beach (42) 0

Benedict (49) 0

Prince Frederick (50) 0

Mechanicsville (59) 0

Broomes Island (60) 0

Cove Point (61) 4,774
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Table 6 (Continued)
SECTION QUADRANGLE

Patuxent River - 8 (continued)
Hollywood (70)
Solomons Island (71)
Bristol (159)

Middle Western Shore - 9 North Beach (42)
Prince Frederick (50)
Hudson (51)
Broomes Island (60)
Cove Point (61)
Taylors Island (62)
Solomons Island (71)
Barren Island (72)
St. Marys City (80)
Point No Point (81)
Richland Point (82)
Point Lookout (90)

Lower Potomac River - 10 Nanjemoy (56)
Mathias Point (5§7)

Popes Creek (58)
Mechanicsville (59)

King George (65)
Dahlgren (66)

Colonial Beach North (67)
Rock Point (68)
Leonardtown (69)
Hollywood (70)

Solomons Island (71)
Colonial Beach South (76)
Stratford Hall (77)

St. Clements Island (78)

33

AREA

0
29,595
—20

34,369 sq.m
3.44 hectares
8.50 acres
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0sqm
0 hectares
0 acres

1,496,087
3,466,882
61,980

0

147,817
653,264
284,567
0
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Table 6 (Continued)
SECTION

QUADRANGLE

Lower Potomac River - 10 (continued)

Upper Potomac River - 11

Middle Eastern Shore - 12

34

Piney Point (79)

St. Marys City (80)
Machodoc (87)
Kinsale (88)

St. George Island (89)
Point Lookout (90)
Lottsburg (96)
Heathsville (37)
Burgess (98)

Port Tobacco (161)
Charlotte Hall (162)

Washington West (28)
Washington East (29)
Alexandria (34)

Fort Belvoir (39)

Mt. Vernon (40)
Quantico (47)

Indian Head (48)
Widewater (55)
Nanjemoy (56)
Mathias Point (57)
Passapatanzy (64)
King George (65)
Dahlgren (66)

Port Tobacco (161)

Taylors Island (62)
Golden Hill (63)
Barren Island (72)
Honga (73)
Wingate (74)
Nanticoke (75)

AREA

17,165
— 0

6,156,173 sq.m
615.62 hectares
1,521.18 acres

0
0
3,684,377
634,806
3,346,067
5,331,609
1,840,069
4,666,357
0

0

0
374,611
0
103,741

19,981,637 sq.m

1,998.16 hectares

4,937.39 acres

0

24,915
3,014,329
7,734,303
3,693,340
50,162



Table 6 (Continued)

SECTION QUADRANGLE AREA
Middle Eastern Shore - 12 (continued)

Richland Point (82) 240,230

Bloodsworth Island (83) 782,926

Deal Island (84) 273,834

Monie (85) 178,367

Terrapin Sand Point (92) 118,454

Marion (93) 1,998,027

Great Fox Island (100) 1,287,123

Crisfield (101) 583,880

Mardela Springs (163) 0

Wetipquin (164) —20

19,979,890 sq.m

1,997.99 hectares

4,936.97 acres

Mid-Bay Island Complex - 13 Richland Point (82) 0

Bloodsworth Island (83) 6,085,106

Deal Island (84) . 0

Kedges Straits (91) 7,812,500

Terrapin Sand Point (92) 2,063,618

Ewell (99) 24,239,820

Great Fox Is. (100) 5,314,576

Tangier Island (107) 6,441,350

51,956,970 sq.m

5,195.70 hectares

12,838.40 acres

Lower Eastern Shore - 14 Great Fox Island(100) 7,216,001

Crisfield (101) 1,436,492

Saxis (102) 20,778

Tangier Island (107) 518,914

Chesconessex (108) 9,721,082

Parksley (109) 3,201,755

Nandua Creek (113) 4,062,056

Pungoteague (114) 7,950,993

Jamesville (119) 4,963,965

Franktown (124) 4,358,834

Cape Charles (133) 2,716,621

Cheriton (134) 732,110
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Table 6 (Continued)

SECTION QUADRANGLE AREA
Lower Eastern Shore - 14 (continued)
Elliotts Creek (142) 158,983
Townsend (143) 125,531
47,184,115 sq.m
4,718.41 hectares
11,659.03 acres
Reedville Region - 15 Heathsville (97) (]
Burgess (98) 0
Reedville (106) 1,578,740
Irvington (111) 0
Fleets Bay (112) 3,344,656
4,923,396 sq.m
492.34 hectares
1,216.56 acres
Rappahannock River
Complex - 16 Tappahannock (95) 0
Dunnsville (103) 0
Morattico (104) 0
Lively (105) 0
Urbanna (110) 2,006,645
Irvington (111) 2,454,461
Fleets Bay (112) 1,212
Saluda (116) 190,787
Wilton (117) 430,676
Deltaville (118) 810,599
Ware Neck (122) 0
Mathews (123) 797,841
6,692,221 sq.m
669.22 hectares
1,653.62 acres
New Point Comfort
Region - 17 Mathews (123) 0
New Point Comfort (132) 3,457,814
3,457,814 sq.m
345.78 hectares
854.41 acres
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Table 6 (Continued)
SECTION QUADRANGLE

Mobjack Bay Complex - 18 Ware Neck (122)
Mathews (123)

Achilles (131)

New Point Comfort (132)

York River - 19 Toano (120)
Gressitt (121)

Williamsburg (129)

Clay Bank (130)

Achilles (131)

New Point Comfort (132)

Hog Island (138)

Yorktown (139)

Poquoson West (140)

Poquoson East (141)

Lower Western Shore - 20 Poquoson West (140)
Poquoson East (141)

Elliotts Creek (142)

Newport News North (146)

Hampton (147)

Norfolk North (150)

Little Creek (151)

Cape Henry (152)

Kempsville (156)

Princess Anne (157)
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AREA

2,780,630

303,970
6,650,301
£,190,963

15,925,864 sq.m
1,592.59 hectares
3,935.24 acres

0

0

0

0
2,929,149
3,089,733
0

15,826
734,147
—20

6,768,855 sq.m
676.89 hectares
1,672.57 acres

3,385,727
9,948,414
0

0
3,001,969
0

0

364,695

0

—9

16,700,805 sq.m
1,670.08 hectares
4,126.71 acres



Table 6 (Continued)

SECTION QUADRANGLE

James River - 21 Toano (120)
Westover (125)

Charles City (126)
Brandon (127)

Norge (128)

Williamsburg (129)
Savedge (135)

Claremont. (136)

Surry (137)

Hog Island (138)
Yorktown (139)

Bacons Castle (144)
Mulberry Island (145)
Newport News North (146)
Hampton (147)

Benns Church (148)
Newport News South (149)
Norfolk North (150)

Little Creek (151)
Chuckatuck (153)

Bowers Hill (154)

Norfolk South (155)
Kempsville (156)

Chincoteague Bay Berlin (167)
Ocean City (168)

Public Landing (169)

Tingles Island (170)

Girdle Tree (171)

Boxiron (172)

Whittington Point (173)

Chincoteague West (174)

Chinoteague East (175)

38
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38,602 sq.m
3.86 hectares
9.54 acres

49,775
34,490

0
8,208,195
0
6,538,836
1,617,855
0
5,655,790

23,104,941 sq.m
2,310.49 hectares
5,709.14 acres



particular, the broad shoal area between Smith and Tangier Islands. Eighteen percent
(1,998 hectares) of the SAV in this zone was present in the Middle Eastern Shore
section, primarily in the Barren Island-Honga River area, the Big and Little
Annemessex Rivers, and the lower section of the Manokin River, with R. maritima
being the dominant species reported for this area. Little or no SAV was mapped or
reported from the Central Western Shore, Middle Western Shore, and Patuxent River
sections.

The Middle Bay zone also includes the entire Potomac River, where 2,614
hectares of SAV were present in 1989. SAV was concentrated in two distinct zones:
1. the tidal freshwater region (the Upper Potomac River section with 1,998 hectares)
where H. verticillata remained the numerically dominant species (eight other species
were recorded from the USGS and Citizen’s surveys); and 2. the region around the
Route 301 bridge (the upper portion of the Lower Potomac River section with 616
hectares), including Nanjemoy Creek and Port Tobacco River, with V. americana and
M. spicatum being the most frequently reported species in this area. Although the
total abundance of SAV in the upper section increased from 1987 (1,665 hectares),
many of the very dense beds from the Woodrow Wilson bridge to just below
Piscataway Creek declined. The“decliner was offset by the large increases in SAV
from Quantico Creek to Aquia Creek, along both shores.

Lower Bay Zone

SAYV was abundant throughout the entire Lower Bay zone except for the James
River. Forty-five percent of SAV in the Lower Bay zone was found in the Lower
Eastern Shore section, around the Fox Islands and the mouths of major creeks (i.e.
Cherrystone Inlet, Hungars Creek, Mattawoman Creek, Occahannock Creek,
Craddock Creek, Pungoteague Creek and Onancock Creek). Along the western shore,
SAV was abundant in Mobjack Bay (15% of SAV in the Lower Bay zdne), lower
York River, Back River and Drum Island Flats area adjacent to Plum Tree Island.
Both R. maritima and Z. marina were abundant throughout this zone. Ruppia
maritima continued to increase in abundance in both the Piankatank and
Rappahannock Rivers. Zostera marina is present in several sections resulting from
previously successful transplant efforts.

Chincoteague Bay
SAV in Chincoteague Bay was little changed in distribution from 1987, with 2,310

hectares reported in 1989. All of the SAV consisted of R. maritima and Z. marina,
and was located along the eastem side of the bay behind Assateague Island.
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1. SUSQUEHANNA FLATS

There were 1,945 hectares of SAV in the Susquehanna Flats section in 1989
(Tables 4-6; Fig. 8; Appendix C, Maps 2, 3 and 9) compared to 2,219 hectares mapped
in 1987. In addition to the reduced overall abundance of SAV from 1987, beds were
generally much less dense as compared to 1987 densities (95% of the beds are
classified as very sparse, and no beds were classified as dense). SAV beds were
located principally in two main areas: 1. very sparse to moderate fringing beds in the
Susquehanna River consisting primarily of M. spicatum, with P. pectinatus,

C. demersum, V. americana, H. dubia and N. guadalupensis in lesser amounts from
Spencer Island to the river mouth at Havre de Grace on the west side, and to Stump
Point at the mouth of Mill Creek on the north side; and 2. a large area of very sparse
SAV located in the broad shoal area at the river mouth. This broad shoal consisted
primarily of small patches of M. spicatum, with P. pectinatus, V. americana,

C. demersum and N. guadalupensis.

A total of nine species (M. spicatum, H. dubia, V. americana, H. verticillata,

C. demersum, P. pectinatus, N. guadalupensis, P. perfoliatus, and Najas spp.) have
been reported either by Stan Kollar of Harford Community College, the Citizen’s or
the Charterboat Captain’s surveys. SAV beds consisted of up to five species, with

M. spicatum being dominant. Heteranthera dubia, V. americana, H. verticillata and
C. demersum also occurred in significant amounts. SAV remains virtually absent from
Mill Creek, Furnace Bay, Northwest River, Swan Creek, Spesutie Island and western
Elk Neck.

2. UPPER EASTERN SHORE

There were 308 hectares of SAV mapped for the Upper Eastern Shore section in
1989 (Tables 4-6; Fig. 9; Appendix C, Maps 4, 5,9, 10, 15, 16, 17 and 21), compared
to 103 hectares mapped for 1987, consisting of very sparse to sparse beds (35% and
63%, respectively, of the total coverage within section 2). Principal locations of beds
were in the Elk River, Swan Creek, lower Sassafras River, Stillpond Creek and the
mouth of Churn Creek. Very little SAV was mapped in the Bohemia River and along
the mainstem of the bay from Stillpond Creek to Swan Point. This section has
contained relatively little SAV since the baywide SAV survey program began in 1978
although, historically this section has contained abundant SAV (Stevenson and Confer,
1978).

Myriophyllum spicatum and V. americana were the two most commonly reported
species, with seven other species (H. verticillata, C. demersum, P. pectinatus,

E. canadensis, Z. palustris, P. crispus and R. maritima) reported in lesser amounts as
determined by the Citizen’s and Charterboat Captain’s surveys.

3. UPPER WESTERN SHORE

There were 38 hectares of SAV mapped from the aerial photographs in 1989 for
the Upper Western Shore section (Tables 4-6; Fig. 10; Appendix C, Maps 13 and 14)
compared to 117 hectares in 1987. SAV beds were concentrated in Saltpeter and
Seneca Creeks. Very little or no SAV was reported in the Back, Patapsco, Bush,
Gunpowder, Middle and Magothy Rivers.
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Myriophyllum spicatum, E. canadensis, Z. palustris, P. pectinatus and
C. demersum were reported by the Citizen’s and Charterboat Captain’s surveys (maps
7,18, 19,23 and 24).

4. CHESTER RIVER

There were 167 hectares of SAV in the Chester River section in 1989 (Tables 4-6;
Fig. 11; Appendix C, Maps 20, 21, 26 and 33) compared to 515 hectares in 1987.
Most of the SAV was located adjacent to Eastern Neck and Eastern Neck Island, and
in the Chester River. Additional beds are found in Rock Hall Harbor, The Haven,
Swan and Huntingfield Creeks, located above Eastern Neck on the Chesapeake Bay.

Six species of SAV were reported from this section in 1989 by the Citizen’s,
Charterboat Captain’s and USFWS surveys (maps 21 and 26). Ruppia maritima and
P. perfoliatus were by far the most commonly reported species in this section with
P. pectinatus, M. spicatum, E. canadensis and Z. palustris being reported less
frequently.

5. CENTRAL WESTERN SHORE

There was no SAV observed from the aerial photography in the Central Western
Shore section in 1989 (Tables 4-6; Fig. 12) which was similar to 1987, Although not
evident in the aerial photography, the Citizen’s survey reported SAV, primarily
P. pectinatus, Z. palustris and R. maritima, from a few sites in this section (maps 23,
30, 35).

6. EASTERN BAY

There were 831 hectares of SAV identified from the Eastern Bay section in 1989
(Tables 4-6; Fig. 13; Appendix C, Maps 32, 33, 36 and 37) compared to 900 hectares
reported in 1987. SAV occurred as very sparse to sparse beds throughout this section
(14% and 72% of the total SAV coverage within section 6, respectively). In 1989
SAV was identified as being particularly abundant along both shorelines in Crab Alley
Bay, Prospect Bay, Parson Island, Piney Neck and the lower portion of the Miles
River. Little SAV was present from Punch Point on the Western shore of Eastern Bay
to Pawpaw Cove on Tilghman Island, as well as in the Miles and Wye River.

Ruppia maritima, P. pectinatus and Z. palustris were reported by the Citizen'’s survey
(maps 32, 33 and 37). However, field information from this source as well as the
Charterboat Captain’s survey was very limited compared to previous years.

7. CHOPTANK RIVER

There were 865 hectares of SAV observed in the Choptank River section in 1989
(Tables 4-6; Fig. 14; Appendix C, Maps 43, 44, 51, 52 and 62) compared to 356
hectares in 1987, Most of the SAV occurred in sparse to moderate beds in only a few
areas (24% and 64 % of the total coverage within section 7, respectively). Most of the
SAYV was found in Harris Creek and Brannock Bay. Other areas were principally
along the eastern side of Tilghman Island, the mouth of Chapel Creek, Cook Point
Coave, Covey Creeck and Cators Cove. There was little or no SAV in Broad Creek,
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Tred Avon River and much of the Little Choptank River. Vegetation above Chapel
Creek in the Choptank River is sparse but not completely absent.

Ground surveys by Citizens and Charterboat Captains, as well as scientists from
the University of Maryland’s Horn Point Environmental Laboratories, located three
species of SAV in this section (maps 36, 43, 44, 51, 52, 62) with R. maritima being the
most prevalent. Potamogeton pectinatus and Z. palustris were observed in scattered
locations.

8. PATUXENT RIVER

There were 3 hectares of SAV reported in the Patuxent River section in 1989
(Tables 4-6; Fig. 15) compared to 41 hectares reported in 1987, SAV in the Patuxent
River has always been at very low levels of abundance and has not exceeded 50
hectares in any year since the baywide effort began in 1978. There were sporadic
sightings of four SAV species in the Patuxent River by the Citizen’s and Charterboat
Captain’s surveys (maps 49, 60, 61, 70, 71, 159). Those species reported from the
lower sections of the river were: Z. palustris, P. pectinatus, M. spicatum and
R. maritima. Species found from the upper sections of the river were V. americana,
C. demersum, P. pectinatus, N. guadalupensis, E. canadensis, P. crispus, P. pusillus
and Najas spp.

9. MIDDLE WESTERN SHORE

There were no SAV beds identified in the Middle Western Shore section in 1989
(Tables 4-6; Fig. 16) which was similar to 1987. There were no observations from
- ground surveys in 1989. Most of the littoral area in this broad section of the bay is
composed of exposed beaches of high energy that are unsuitable for SAV growth.
Therefore, we would not expect large expanses of SAV, rather only small pockets of
SAYV in creeks or ponds that empty into the bay. Previous surveys have reported no
more than 23 hectares of SAY.

10. LOWER POTOMAC RIVER

There were 616 hectares of SAV identified in the Lower Potomac River section
from the 1989 aerial photography (Tables 4-6; Fig. 17; Appendix C, Maps 56, 57, 65,
66, 67 and 161) compared to 458 hectares reported in 1987. All of the SAV, except
for a small bed near the mouth of the St. Mary’s River, occurred in the region near the
Route 301 bridge, in Nanjemoy Creek and Port Tobacco River, and in the shoreline
adjacent to these two creeks. A majority of SAV beds were densely vegetated with
71% of the total SAV within section 10 in density class 4. SAV beds were fringing
along the eastern side of Mathias Point Neck to the Route 301 bridge. Several small
beds were observed in Machodoc, Rosier and Cuckhold Creeks, just below the Route
301 bridge.

Citizen’s survey observations were made only in the St. Mary’s River (map 80)
where R. maritima was the only species present, Herring Creek (Piney Point, map 79)
where R. maritima and Z. marina were reported, and in Breton Bay (Leonardtown
Quad, map 69) where E. canadensis and P. perfoliatus were observed. USFWS and
USGS surveys were made in the Port Tobacco River and Nanjemoy Creek (maps 56
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and 57). They reported V. americana, M. spicatum, P. perfoliatus, C. demersum,

P. pectinatus, Najas spp., P. pusillus, P. crispus and R. maritima. The USGS also
reported P. perfoliatus near the Route 301 bridge on the Virginia side of the Potomac
River.

11. UPPER POTOMAC RIVER

There were 1,998 hectares of SAV mapped in the Upper Potomac River section
(Tables 4-6; Fig. 18; Appendix C, Maps 34, 39, 40, 47, 48, 55, 65 and 161) compared
to 1,655 hectares reported in 1987. A total of 69% of the SAV beds were densely
vegetated (density class 4). Although the total coverage of SAV in this section had
increased, many of the dense beds from the Woodrow Wilson Bridge (except the one
in the middle of the river) to just below Piscataway Creek were no longer present or
reduced in coverage. SAV distribution in the Alexandria and Mount Vernon
Quadrangles declined 21% and 68% from 1987, respectively. SAV increased from
Quantico to Aquia Creek, along both shores, with large increases in the Indian Head
(17.6 to 184.0 hectares), Widewater (39.2 to 466.6 hectares), King George (3.6 t0 37.4
hectares) and Fort Belvoir (19.3 to 63.5 hectares) quadrangles. SAV is still absent
from Occoquan Bay, Belmont Bay and Aquia Creek.

Numerous SAV species were reported by the Citizen’s survey (maps 39, 40 and
48) which included H. verticillata, M. spicatum, C. demersum, H. dubia, N. minor,

V. americana, P. pectinatus and P. pusillus.

Results from the USGS survey of this region {maps 34, 39, 40, 48 and 55), which
was less quantitative than in previous years, were very similar to that reported from

the Citizen’s survey but also included N. guadalupensis.

12. MIDDLE EASTERN SHORE

There were 1,998 hectares of SAV identified in the Middle Eastern Shore section
(Tables 4-6; Fig. 19; Appendix C, Maps 63, 72, 73, 74, 82, 83, 84, 85, 92,93, 100 and
101) compared to 1,527 hectares reported in 1987. SAYV beds, of which 65% were
dense (class 4), 17% moderate (class 3), and 17% sparse (class 2), were very abundant
in: 1. the lower Honga River adjacent to Middle Hooper Island, Wroten Island, Parks
Neck and Asquith Island; 2. between Barren Island and Meekins Neck-Upper Hooper
Island; and 3. the lower Manokin and the Big and Little Annemessex Rivers. Few '
SAV beds were observed in Fishing Bay and in the Nanticoke and Wicomico Rivers.

Ruppia maritima was the predominant species found by the Citizen's and
Charterboat Captain’s surveys (maps 72, 73, 74, 75, 82, 83, 84, 85,91, 92, 100 and
101). Zostera marina was reported from several locations on the Great Fox Island
(map 100) and Crisfield (map 101) quadrangles.

13. MID-BAY ISLAND COMPLEX

There were 5,196 hectares of SAV mapped in the Mid-Bay Island Complex in
1989 (Tables 4-6; Fig. 20; Appendix C, Maps 83, 91, 92, 99, 100 and 107) compared
10 4,265 hectares reported in 1987. This section contains 21.2% of the SAV in the
entire Chesapeake Bay. The broad, expansive shoal area between Tangier Island and
Smith Island continued to be densely vegetated by both R. maritima and Z. marina,
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and was by far the largest bed in the Chesapeake Bay. Eighty percent of the SAV
within this section was in density class 4.

Ruppia maritima was the species most often reported by the Charterboat Captain’s
survey around these islands, with one report of Z. marina. Previous VIMS surveys
had documented much more extensive occurrences of Z. marina.

14. LOWER EASTERN SHORE

There were 4,718 hectares of SAV observed in the Lower Eastern Shore section in
1989 (Tables 4-6; Fig. 21; Appendix C, Maps 100, 101, 107, 108, 109, 113, 114, 119,
124, 133, 134, 142 and 143) compared to 4,036 hectares reported in 1987. Large,
dense beds (50% of the total SAV is in density class 4) of Z. marina and R. maritima
(includes observations from both the Citizen's and Charterboat Captain’s surveys;
maps 100, 101 and 133) continue to persist at the mouth of Cherrystone Inlet near
Cape Charles, at the mouths of Hungars Creek, Mattawoman Creek, Occohannock
Creek, Craddock Creek, Pungoteague Creek, Onancock Creek and Chesconessex
Creek, at the Big Marsh area near Chesconessex Creek, at Webb Island off the mouth
of Deep Creek, and on the large shoal area on the eastern side of the Fox Islands.
Those areas between the above mentioned crecks were sparsely vegetated, This was
due largely to the dynamic and exposed nature of these sites. There was very little
SAYV in the Pocomoke Sound area, and there was no SAV south of Old Plantation
Creek just below Cape Charles.

15. REEDVILLE REGION

There were 492 hectares of SAV identified in the Reedville Region in 1989
(Tables 4-6; Fig. 22; Appendix C, Maps 106 and 112) compared to 324 hectares
reported in 1987. SAV beds consisted of sparse, moderate and dense beds (19%,
47% and 21% of the total SAV within this section in density classes 2, 3 and 4,
respectively) of R. maritima and Z. marina. (Species identification was based on
prior years scientific and Citizen’s information since there was no ground truthing
here for 1989.) Most beds were found in Little Bay, Dymer Creek, Indian Creek, Ball
Creek, Dameron Marsh, Fleeton Point and Taskmasker Creek.

16. RAPPAHANNOCK RIVER COMPLEX

There were 669 hectares of SAV observed in the Rappahannock River Complex in
1989 (Tables 4-6; Fig. 23; Appendix C, Maps 110, 111, 116, 117, 118 and 123)
compared to 208 hectares reported in 1987. SAV beds consisted mostly of sparse to
moderate beds (77% in density classes 2 and 3). SAV has continued to rapidly
increase in this system since 1986 when only 18 hectares were mapped. Ruppia
maritima continues to be the dominant species in both the Rappahannock and
Piankatank Rivers. In particular, dense beds of R. maritima were again present in the
Cormrotoman River (includes obervations from the Citizen’s and VIMS surveys).
Ruppia maritima is now present in small scattered patches along the north shore of the
Rappahannock River above Towles Point. Zostera marina, once a dominant species
in this section similar to the other sections in the lower bay but rare since 1971, is now
present in small patches in both rivers. This is a result of successful transplant efforts
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using both seeds and whole plants in a number of different areas since 1984 (VIMS,
unpublished data). In the Rappahannock River transplanted Z. marina is present
adjacent to Parrott Island, off Sanders Cove just above the bridge, at the mouth of
Carters Creek, Ball Point, off Wharton Grove and adjacent to Towles Point. In the
Piankatank River and Milford Haven area transplanted Z. marina is present off Burton
Point, along the northeast side of Gwynn Island and at the mouth of Healy and Hills
Creek. Naturally occurring Z. marina is present on the west side of Gwynn Island off
The Hole in the Wall and off the northeast tip of the island, and in the Willis Wharf
area,

17. NEW POINT COMFORT REGION

There were 346 hectares of SAV identified in the New Point Comfort Region in
1989 (Tables 4-6; Fig. 24; Appendix C, Map 132) compared to 238 hectares reported
in 1987. SAYV consisted of dense beds (68% is in density class 4) of Z. marina and
R. maritima (observations include those from the Citizen’s and VIMS surveys)
between New Point Comfort and just north of Horn Harbor.

18. MOBJACK BAY COMPLEX

The Mobjack Bay Complex contained 1,593 hectares of SAV in 1989 (Tables 4-6;
Fig. 25; Appendix C, Maps 122, 123, 131 and 132) compared to 1,227 hectares
reported in 1987. SAV beds consisting of Z. marina and R. maritima (observations
include those from the Citizen’s and VIMS surveys) were most abundant along the
entire shoreline of Mobjack Bay as well as in three of four tributary rivers: Severn,
Ware and North. Several small beds of R. maritima were observed within the East
River. The Mobjack Bay area continued to harbor some of the more extensive SAV
beds on the western shore of the lower Chesapeake Bay. Sixty-four pexcent of the
total coverage of SAV in this section is in density class 4.

19. YORK RIVER

There were 677 hectares of SAV observed in the York River section in 1989
(Tables 4-6; Fig. 26; Appendix C, Maps 130, 131, 132, 139 and 140) compared to 608
hectares reported in 1987. Dense SAV beds (80% of the total coverage in this section
is in density class 4) consisting of both Z. marina and R. maritima (observations
include those from the Citizen’s and VIMS surveys) were located principally along the
north shore from Gloucester Point to the mouth of the river. The only beds present
along the south shore were located on the north side of Goodwin Islands. SAV beds
were absent upstream of Gloucester Point on the north shore except for a small area of
Z. marina (less than 0.5 hectares) adjacent to Big Mumfort Island. This area was
planted from seeds broadcast in the fall, 1988 (VIMS, unpublished data). Small
patches of Z. marina (approximately 1 - 2m2) are present just below the Naval
Weapons Station on the south shore. These were transplanted in the fall of 1985,
1986, 1987 and 1988 (VIMS, unpublished data) and have persisted through 1989.
Ruppia maritima is also present in this transplant area, but unlike Z. marina, has
re-established naturally. The SAV beds planted at Gloucester Point in 1982 and 1983,
as well as the smaller areas planted immediately adjacent to these larger areas from
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1984 through 1988, continue to thrive in 1989 similar to many naturally expanding
beds along the north shore.

20. LOWER WESTERN SHORE

There were 1,670 hectares of SAV mapped in the lower Western Shore section in
1989 (Tables 4-6; Fig. 27; Appendix C, Maps 140, 141, 147 and 152) compared to
1,322 hectares reported in 1987, SAV consisting of Z. marina and R. maritima
(Citizen’s and VIMS surveys) remained as dense beds. Sixty percent of the total
coverage in this section is in density class 4 in Broad Bay, Back River, the mouth of
Poquoson River off Pasture and Hunts Neck, Drum Island Flats, adjacent o Crab
Neck just south of Goodwin Island, and on the south side of Goodwin Island. No
SAV was present in the southwest and northwest branches of Back River, or in the
Poquoson River, Chisman Creek and Back Creek.

21. JAMES RIVER

There were 4 hectares of SAV in the mainstem James River in 1989 (Tables 4-6;
Fig. 28; Appendix C, Map 147). This small, 3.8 hectare (9 acre) dense bed located at
the mouth of Hampton Creek adjacent to the Veteran’s Hospital consisted
predominantly of Z, marina.

A small section of the Chickahominy that was identified as having SAV in 1989
was photographed. It included Cordon and Nettles Creek, and Nayses Bay. The
photography showed SAV beds occurring in locations similar to previous aerial
surveys indicating that these beds are relatively stable. However, SAV beds were not
mapped because the observed beds occurred in small creeks and could only have been
" represented by a thin line on a 1:24,000 scale topographic quadrangle. Tracing and
digitizing a single line rather than a polygon-shaped bed would have resulted in large
errors, thereby compromising our quality control standards. Citizen’s survey
information from the Brandon quadrangle indicated fringing SAV beds consisting of
N. quadalupensis, C. demersum and Chara sp. along Parsons Creck in Sunken Marsh
by the Chickahominy main stem. SAV species are probably distributed throughout
the Chickahominy River system occupying the fringes of many tidal creeks.

CHINCOTEAGUE BAY

There were 2,310 hectares of SAV identified in Chincoteague Bay in 1989 (Tables
4-6; Fig. 29; Appendix C, Maps 167, 168, 170, 172, 173 and 175) compared to 2,310
hectares reported in 1987. Seventy-four percent of the beds were moderate coverage
and 21% were dense coverage. The Citizen’s and Charter Boat Captain’s surveys
found both Z. marina and R. maritima throughout the bay (maps 167, 168, 170, 172
and 173). All of the SAV continues to be present on the eastemn side of the bay
adjacent to Assateague Island in water depths of less than 1 meter (MLW). The
vegetation was concentrated in four relatively distinct areas identical to that reported
in the 1986 and 1987 surveys. They were located west of the northem end of
Chincoteague Island, and west of West Bay, Green Run Bay and the Tingles Island
area. Seven percent of the total bottom of this region (32,536 hectares) supports SAV.
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APPENDIX A

Species Of Submerged Aquatic Plants Found In The Chesapeake Bay And
Tributaries Exclusive of the Marine Algae (Classification And
Nomenclature Derived From: Godfrey And Wooten, 1979, 1981; Harvill,
Et Al,, 1977, 1981; Kartesz And Kartesz, 1980; Radford, Et Al., 1968; Wood
And Imahori, 1965, 1965)

Family Species Common name
Characeée Chara braunii Gm. Muskgrass
(muskgrass) Chara zeylanica Klein.
ex Willd., em.
Nitella flexilis (L). Ag., em.
Potamogetonaceae Potamogeton perfoliatus L. var.
(pondweed) bupleuroides (Fernald) Farwell Redhead grass -
Potamogeton pectinatus L. Sago pondweed
Potamogeton crispus L. Curly pondweed
Potamogeton pusillus L. Slender pondweed
Ruppiaceée Ruppia maritima L, Widgeon grass
Zannichelliaceae  Zannichellia palustris L. Horned pondweed
Najadaceae Najas guadalupensis (Sprengel) Southern naiad
Magnus
Najas gracillima (A. Braun)
Magnus Naiad
Najas minor Allioni
Hydrocharitaceae Vallisneria americana Michaux Wild celery
{frogbit) Elodea canadensis (Michaux) Common elodea
Egeria densa Planchon Water-weed
Hydrilla verticillata (L.f.) Hydrilla
Boyle
Pontedariaceae Heteranthera dubia (Jacquin) Water stargrass
(pickerelweed) MacMillian
Ceratophyllaceae  Ceratophyllum demersum L. Coontail
(coontail)
Trapaceae Trapa natans L. Water chestnut
Haloragaceae Myriophyllum spicatum L. Eurasian
(water milfoil) water milfoil
Zosteraceae Zostera marina (L.) Eelgrass
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APPENDIX B

Latitude And Longitude Coordinate Points Deﬁning the 21 Major
Chesapeake Bay Sections and Chincoteague Bay. (For section locations
and descriptions see Fig. 7 and Table 3.)

Latitude Longitude Latitude Longitude
Deg Min Deg Min Deg Min Deg Min
SEC.1. Susquehanna Flats SEC.5. Central Western Shore
39 27.00 76 10.00 38 4290 76 35.00
39 39.15 76 10.00 38 55.00 76 37.50
39 39.15 75 51.00 39 1240 76 49.00
39 27.50 76 00.00 , 39 11.15 76 40.00
39 26.50 76 01.31 39 06.82 76 3540
39 03.50 76 32.30
SEC.2. Upper Eastern Shore 39 00.00 76 20.00
38 55.00 76 25.00
39 10.00 76 20.00 38 45.00 76 25.00
39 20.00 76 12.50
39 26.50 76 01.31 SEC. 6. Eastern Bay
39 27.50 76 00.00
39 39.156 75 51.00 38 45.00 76 25.00
39 39.15 75 45.00 38 55.00 76 25.00
39 19.50 75 45.00 39 00.00 76 20.00
39 20.00 76 00.00 39 00.00 76 19.10
39 1255 76 10.40 38 57.10 76 11.85
39 09.25 76 16.00 39 05.00 76 00.00
38 50.00 76 01.65
SEC.3. Upper Western Shore 38 44.10 76 10.50
38 50.00 76 16.50
39 12.40 76 49.00 38 45.00 76 20.00
39 30.00 76 20.00 38 42,50 76 20.50
39 27.00 76 10.00
39 26.50 76 01.31 SEC.7. Choptank River
39 20.00 76 12.50
39 10.00 76 20.00 38 23.50 76 20.00
39 00.00 76 20.00 38 45.00 76 25.00
39 03.50 76 32.30 38 4250 76 20.50
39 06.82 76 35.40 38 45.00 76 20.00
39 11.15 76 40.00 38 50.00 76 16.50
38 44.10 76 10.50
SEC.4. Chester River 38 50.00 76 01.65
39 05.00 76 00.00
39 00.00 76 20.00 39 05.00 75 45.00
39 10.00 76 20.00 38 45.00 75 45.00
39 09.25 76 16.00 38 45.00 75 50.00
39 12.55 76 10.40 38 21.93 75 55.00
39 20.00 76 00.00 38 25.00 76 06.80

39 19.50 75 45.00
39 05.00 75 45.00
39 05.00 76 00.00
38 57.10 76 11.85
39 00.00 76 19.10
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Latitude Longitude Latitude Longitude

Deg Min Deg Min Deg Min Deg Min
SEC.8. Patuxent River SEC.11. Upper Potomac River
38 15.00 76 2545 38 15.00 77 06.40
38 35.00 77 00.00 38 20.00 77 24.80
38 58.00 76 45.00 38 27.65 77 25.00
38 55.00 76 37.50 39 01.80 77 17.10
38 4290 76 35.00 38 58.00 76 45.00
38 30.00 76 32.30 38 35.00 77 00.00
38 21.66 76 23.50 38 24.20 77 14.08
38 18.00 76 22.83 38 20.00 77 09.40
SEC. 9. Middle Western Shore SEC.12. Middle Eastern Shore
38 02.85 76 19.40 38 11.10 76 13.30
38 05.00 76 21.54 38 23.50 76 20.00
38 15.00 76 25.45 38 25.00 76 06.80
38 18.00 76 22.83 38 21.93 75 55.00
38 21.66 76 23.50 38 45.00 75 50.00
38 30.00 76 32.30 38 40.00 75 37.00
38 42.90 76 35.00 38 00.00 75 38.00
38 45.00 76 25.00 88 00.73 75 49.50
38 23.50 76 20.00 37 57.10 75 50.30
38 05.00 76 10.00 37 55.00 75 55.10
38 11.70 75 59.00
_ SEC. 10. Lower Potomac River 38 13.60 76 05.83
87 53.40 76 1445 SEC.13. Mid-Bay Island Complex
37 55.50 76 18.15
37 53.85 76 28.00 37 45.00 75 58.30
38 06.15 76 53.00 37 50.00 76 10.00
38 15.00 77 06.40 38 05.00 76 10.00
38 20.00 77 09.40 38 11.10 76 13.30
38 24.20 77 14.08 38 13.60 76 05.83
38 35.00 77 00.00 38 11.70 75 59.00
38 15.00 76 25.45 387 55.00 75 55.10
38 05.00 76 21.54
38 02.85 76 19.40 SEC. 14. Lower Eastern Shore
38 05.00 76 10.00
37 50.00 76 10.00 37 00.00 75 58.95

37 20.00 76 10.00
37 38.75 76 10.00
37 50.00 76 10.00
37 45.00 75 58.30
37 55.00 75 55.10
37 57.10 75 50.30
38 00.73 75 49.50
38 00.00 75 38.00
38 00.00 75 30.00
37 4645 75 39.30
37 20.00 75 55.50
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Latitude Longitude Latitude Longitude

Deg Min Deg Min Deg Min Deg Min
SEC. 15. Reedville SEC. 18. Mobjack Bay Complex
37 38.75 76 10.00 37 17.00 76 19.33
37 3740 76 21.40 37 16.25 76 22.50
'37 38.05 76 23.50 37 17.00 76 25.42
37 44.35 76 23.00 37 16.50 76 28.50
37 48.00 76 28.00 37 20.00 76 31.88
37 53.85 76 28.00 37 25.75 76 31.00
37 55.50 76 18.15 37 29.00 76 25.00
37 5340 76 1445 37 28.00 76 20.00
37 50.00 76 10.00 37 25.00 76 18.00
37 22.25 76 19.50
SEC. 16. Rappahannock River Complex 37 21.00 76 17.40
37 20.00 76 17.40
37 26.50 76 10.00 37 19.30 76 16.62
37 25.00 76 18.08 37 1745 76 16.16
37 28.00 76 20.00
37 29.00 76 25.00 SEC.19. York River
37 32.00 76 35.00
37 49.15 76 48.00 37 14.00 76 22.50
37 53.73 76 49.65 37 13.25 76 24.00
37 58.00 76 45.45 37 12.50 76 27.50
37 48.00 76 28.00 . 37 07.30 76 28.20
37 44.35 76 23.00 37 14.00 76 36.50
37 38.05 76 23.50 37 16.72 76 43.65
37 3740 76 21.40 37 26.29 76 49.77
37 38.75 76 10.00 37 30.55 76 40.00
37 28.56 76 35.00
SEC. 17. New Point Comfort Region 37 20.00 76 31.88
37 16.50 76 28.50
37 1745 176 16.16 37 17.00 76 25.42
37 1945 176 16.62 37 16.25 76 22.50
37 20.00 76 17.40 37 17.00 76 19.33
37 21.00 76 17.40 37 14.00 76 19.33

37 22.25 76 19.50
37 25.00 76 18.00
37 26.50 76 10.00
37 20.00 76 10.00
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Latitude Longitude Latitude Longitude

Deg Min Deg Min Deg Min Deg Min
SEC. 20. Lower Western Shore Chincoteague Bay
36 49.11 75 58.05 87 52,50 75 30.00
36 45.75 76 07.00 38 00.00 75 30.00
36 55.85 76 16.00 38 07.50 75 22.50
36 57.79 76 16.00 38 15.00 75 17.50
36 58.00 76 17.70 38 15.00 75 15.00
37 01.05 76 18.52 38 22.50 75 15.00
37 03.68 76 19.80 38 30.00 75 10.00
37 00.60 76 24.00 - 38 30.00 75 02.50
37 07.30 76 28.20 38 2250 75 02.50
37 12,50 76 27.50 38 15.00 75 07.50
37 1325 76 24.00 38 07.50 75 10.00
37 14.00 76 22.50 38 00.00 75 15.00
37 14.00 76 19.33 37 52.50 75 20.00
37 17.00 76 19.33 37 51.00 75 22.30
37 1745 176 16.16 37 51.00 75 30.00

37 20.00 76 10.00
37 00.00 75 58.95

SEC. 21. James River

36 45.75 76 07.00
36 40.00 76 10.00
36 40.00 76 30.00
36 40.00 76 40.00
36 55.63 76 40.00
37 17.30 77 18.00
37 20.15 77 14.00
37 2745 77 08.10
37 26.29 76 49.77
37 16.72 76 43.65
37 14.00 76 36.50
37 07.30 76 28.20
37 00.60 76 24.00
37 03.68 76 19.80
37 01.05 76 18.52
36 58.00 76 17.70
36 57.79 76 16.00
36 55.85 76 16.00
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APPENDIX C

Topographic Quadrangles For The Chesapeake Bay And Chincoteague Bay
Showing The 1989 Distribution And Abundance of SAV. (Boundaries Of
Individual SAV Beds Are Delineated By Solid Lines. Each Is Identified
With A Letter (a-z) And A Number (1-4). These Numbers Represent The
Density Classification Discussed In The Text And Fig. 6,1.e. 1 = <10%; 2 =
10-40%; 3 = 40-70%; 4 = 70-100%. Ground Truthing Is Represented By
Symbols And Species Codes Which Are Explained In The Legend On Each
Map.)

77



R ey o
DATE FLOWN

8-8-89

ABERDEEN,

MD

SPECIES

) EE
2 %]
2 EE
3 8 55
=w
O._m%avv, v.mm
—_— H
E§ 8 ¢ E iE
BdquRM
b s 2o §2 8y
w &8 & v 2 o >o
T - 9 3 Z
g e 2o
Yo g9
A EREAE
5 = 8 >2 9 ¢
= e s
- T 5
— =
f2g3s
s38535%
B 8¢ 2 g
EEfs23,_ 8
Egdielygqg .
£ 3§ g gs g
SIfiiiiis
k- FS5FS£Ee
s 3 [
HE et
SEREESNE
EERFEELE
>obx38b £

IITa

NNNNNN

78



A UNITED STATES HAVRE DE GRACE QUADRANGLE

%, oePATTUENE P e B e S s
19'37';45):?7‘30’ = i e A A ‘ 2 bl y ‘MMQX,’{‘ B M earse
sk N7 SulS N AV
i f i
HE? SUBMERGED AQUATIC VEGETAT'ON 1989 4
B PR 7N
N ) 2

H
- -

~ eeer
S~ 5 s

ocTomnso 24 wr

™
¥
g3 ﬁ:
8
it

<

eranentanm a3

ek ptes

ARG’ %ld Va,Hv CAUST 5
S s, vVa,nv kS \ S
i Cd G, Ha,Hy, MINNR S |

e 1o mrERGHANDLY,

o

M/f

s arms
W

ittt feu

ares 0 aw
IERT EASTT
FLEA

&
3

T

3

S 3w rous

NORTHEAST » Riveg

S o ®Ppc,Cd,Ms,Va

3
soblv,Ms

ey

| ®CdMs
Hv,Cd | .
VaMs \

o

% Ground truth provided by Stan Kollar .
of Harford Community Coliege i~

T g o T = é.éf'”

"DATES FLOWN %,
8-8-89
8-31-89

SPECIES

ZM  Zosiera marina {98igrass) Hv  Hydritla verncitlata (hydrilla)

SURVEY STATIONS

Rm  Ruppia maritima (witigeon grass) Hd  Heieranthera dubia (water stargrass)

spicatum (Eurasian

Potamageian crispas (Curly pandwaed}

B MD Charter Boat Field Survey

4 USGS Survey

Ec  Etodea canadensis [common elodea) Chara sp. (muskgrass)

Va  Vallisneria americana (wid celary) Najas minor (stender naiad) SCALE 1:24.000 + USF & WS Survey

Tn  7rapa nawns (water chiestrut) 1 'y 1MILE

u Unknown species compasition A INSTITUTE

| KILOMETER OF MARINE SCIENCE

HAVRE DE

Ppf # liarus {rechead-g Ceratophylium demersum {caontail) @ Citizens Field Observation GRACE, MD
Ppc pecnnats {5ago f iftus (slender 003
Zp {horned Najas guadalupensis (Southern naiad) A VIMS Field Survey

N Najas spp. {naiad) Najas gracillima {naiad)

79



g, UNITED STATES NORTH EAST QUADRANGLE e
+% DEPARTMENT OF THE INTERIOR MARYLAND CECIL COUNTY . o
Q"l GEOLOGICAL SURVEY 75 MINUTE SERIES (TOPOORAPHIC) W

SW16 ELKTON 1% QUABRANGLE
ary
@Ry |
view)

i) T SRS Tl T s
SUBMERGED AQUA‘[LC _VEGETATION 1989 .

N,

A g ’
- NG e gedi S 4 - \

wren powt 23, 84 5§38

a3 88
vt ok daces Yo
tedd

>

ST o e AT CARa R ST

3 | oo

== i
R\ ‘lﬁ(V“/:f'/;\ A ‘R\%&[
ruth-provided by Stan Kollar -
rdﬁo'mr\nunlty College . .
co Vo;" !‘;‘- o -

Nl R 2R

‘S "~ PR "0 e
o SPECIES DATE FLOWN
Zm  Zostera marina {gelgrass) Hv  Hydrilla veriicillata (hydrilla) SUHVEY ST ATlONS
Rm  Ruppia maritima (widgeon grass) HA  Heteranihera dubia (water stargrass) f N O RTH EAST,
Ms  Myriaphyllum spicarm (Eurasian itoil Por  Potamageton crispus {curly pondweed) M MD Charter Boat Field Survey MD
Ppf  Potamogeton perfoliasus (redhead-grass) Cd  Cerawphylium demerswn {coontail} @ Ciiizens Field Observation 0 O 4
Ppc F i (sago Ppu ¢ iflus (slander
Zp ichell is homed Ngu Najar guadalupensis {southem naiac) A VIMS Field Survey e e,
N Najas spp. (naiad) Ngr  Najas graciliima (naiad)
EC  Elodea canadensis (common eladea) C  Charasp. (muskgrass) ’ USGS Survey
Va  Valligneric i il jas mi I
sneria americana (wild celery) NM  Najas minor {slender najad) SCALE 1:26.000 Y USF & WS Survey
Tn  Trapa natans (water chasinut) 1 [ SMILE
I INSTITUTE
1) Unknown specias compasition : = 5 ” couETeR (‘JIIFRSL':!'I'}JE SCIENCE

80



%, UNITED STATES ELKTON QUADRANGLE o
™., DEPARTMENT OF THE INTERIOR MARYLAND—DELAWARE ;“’.*
% . GEOLOGICAL SURVEY u 75 MINUTE SERIES (TOPOGRAPHIC)

i iarant o s

203730 | i AT o0 7 o0,

1o w72

1

U'-S;MFR?ED AQT'?A’E\;TAT'O,N 1.'?39%?:. P

It
210,000 FLET MDA

' \\% o

SIS

N
i et 3

* % . AN
e

~
A
S e

s "
R

AN S

7 3% Ground truth provided by Stan Kollar ;
Fn_ of Harford Community College™
BN / )
\/‘\\ ) T%‘é +

y, TN
\

cavora o By vk Ty * T 400600 ret @ ot sumres mranmorar £ Fuar: 75 3
DATE FLOWN
o SPECIES PN
wF 2ZM  Zosiera maring (eaigrass) Hv  Hydrilla verticitlata (hygriliay SURVEY STATIONS N
RAmM  Ruppia maritima (widgean grass) Hd  Heteranthera dubia (water stargrass) ' E LKTO ¥
Ms picatum (Eurasian PCr Potmogeton crispus (ourly pondweed) R MD Charter Boat Field Survey . MD
Ppl iatus (redhead-grass) Cd  Ceratophylium demersum (coontail) @ Citizens Field Observation 00 5
Ppc ¢ pectinatus (Sago Ppu r itlus {slander .
2p palustris (horned NQU  Najas guadalupensis (southern naiad) A VIMS Field Survey b A L
N Najas spp. (naiad) Ngr  Najas gracitlima (naiad)
rvi
EC  Elodea canadensis (common elotea) C  Charasp. (muskgrass) ’ USGS Survey
Va  vallisneria americana (wild calery) Nm  Najas minor {slender naiad) SCALE 1:24.000 * USF & WS Sun/ey
TN Trapa natans (water chestnut) o IMLE
U uUnknown species camposition VIRGINIA INSTITUTE
! s o 1KILOMETER OF MARINE SCIENCE

81



. EDGEWOOD QUADRANGLE v
e, UNITED STATES UNITED STATES MARYLAN e
‘o.;@ DEPARTMENT OF THE INTERICR DEPARTMENT OF THE ARMY 75 MlNl‘JTE ;E:llfs”(:"o‘:e?:fmc:) i“
‘o GEOLOGICAL 8URVEY CORPS OF ENGINRERY . . gt
BEL \
= g g = % /) E 7 :
j ) 2 Fo o AN T [
L oL ey (s oy e ' S Ty
i (P
/<‘)Il s
SN I
RN
iy
KN
i
i
£
]
Engte Point
GROUND
B
76°18"
. 5
DATE FLOWN "%
ﬁtff* SPECIES AN
g ZM  Zosteramarina teetgrass) HY  Hydrilla vericitiaua (hydrilla) SURVEY STATIONS EDGEWQQD
Rm  Ruppia maritima (widgeon grass) Hd  Heteranthera dubia (water stargrass) . H
Ms  Myri Spicanum (Eurasian iltoi Per  Powmogeton crispus (curly pondwagd) B MD Charter Boat Field Survey MD
Ppt  Poamageton perfoliarus (rechoad-grass) Cd  Ceratophytlim demersum (coontaily @ Cilizens Field Observation 0 07
Ppc ¢ inams (sag Ppu usilius (slendar . PHOTOREVISED 1088
Zp ichellic ir (homed ) NgQU  Najas guadalupensis {southern naiady A VIMS Figld Survey ©Ma 3162 1w NE_ SERIES VB33
N Najosspp. (naiad) Ngr  Najas gracillima (naiad) . USGS Survey
EC  Elodea canadensis (common elodea) C  Chara sp. (muskgrass)
Va  Vallisneria americana (wild celery} Nm  Najas minor (slender naiad} SCALE 1:24.000 * USF & WS Survey
TN Tropa natans (water chestnut) s o IMLE GINIA INSTITUTE
) L VIR
u Unknown species composilion s = = " KLOMETER OF MARINE SCIENCE

82



o

1 KILOMETER

OF MARINE SCIENCE

o UNITED STATES .. S
"o;* DEPARTMENT OF THE INTERIOR SPESU FIEQ?B&%RANGLE ,~'«'f"
1:7 . GEOLOGICAL SURVEY s 75 MINUTE SERIES (TOPOGRAPHIC)
P PN L0 onandhE Yeucrion |20 o It Lgm puowos o Q0N

b BRI i W T ¥
)
Cd,Hv,Ms \ L . )
v ' '
] ' \ ! :‘ 5
- .
e mCd \ b
\ 1 1 4 B
1 v
\ ,
\ ' .
\ ' . 3
l SUBMERGED AQUATIC VEGETATION 1989 - .
™ | ' 4 7 .
M v
H t
H \‘ ! //
§ f \ ' / 1 |
3 V! v/
; N '
N \ s
27
! - Toee
4
a3k E
E Et
s
4 < : ;
- N . . ¢ of Harford Community College
; . # % 4 R
gl . . M :
¥ 0y o . ki 4 4 0 —_— s
e o T w @ T 3T - T o g 5 7367 m TS o RS
e %,
4% DATES FLOWN e,
SPECIES ) 8-8-89 *
ZM  Zosiera marina (eelgrass) v Hydrilla verticitiata (hydrilla) SURVEY STATIONS 8-31-89
Am  Ruppia mantima (widgean grass) Hd  Mereranthera dubia (water slargrass) .
MS  Myriophytium spicatum (Eurasian watermiltoil) PCr  Pommagetan crispus (curly pondwead) @l MD Charter Boat Field Survey S PESUTI E,
Ppt foliaus {redhead-g Cd  Ceratophylium demersum (coontail) @ Citizens Field Observation MD
PoC  Potamogeton pectinatus (Sago pondweed) Ppu lus (slender OO 9
2Zp patustris (harned NQUu  Najas guadatupensis (southemn naiad) A VIMS Field Survey e
N Najas spp. (naiad) Ngr  Najas graciilima (naiad) . USGS Survey
EC  Elodea canadensis (common elodea) C  Charasp. {muskgrass)
Va  Vallisneria americana (wild calery} Nm  Najas minor {siender naiad) SCALE 124,000 Y USF & WS Survey
Tn  Trapa natans (water chestnut) s o 1 MILE
U Unknown species composition VIRGINIA INSTITUTE

83



%,
%,

76%
=

“rrv]

oy

UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLQGICAL SURVEY

Lt

g

53
/

o
B8 2 bocove romr sz

L WY,

Taak
‘ Q G

EARLEVILLE QuADRANGIt

UNITED STATES
DEPARTMENT GF THE ARMY
CORPS OF ENGINEERS

,/;.;;r N x.ummv ‘»Y.vm..,,,._
AT DN N n .

D

,% Groynd truth providad by Stan Kollar - -,
of Harford. Community College Lo ¥
o T AL N

tsinpd g %
s

7.5 MINUTE SERIES (TOPOGRAPHIC
W14 CECILTON 18- G oL

7 SUBMERGED AQUATIC [ _"

TATION 1989 -

N * [Ec NVa,Ppc

SPECIES
Zm  Zostera marina (ealgrass) Hv  Mydrilla verticitiata (bydrilla) SURVEY STATlONS
RM  Ruppia maritima (widgeon grass) Hd  Heteranthera dubia (water stargrass) '
Ms i (Eurasian PCr Potamogeton crispus (cutly pondwsed) Ml MD Charter Boat Field Survey
Ppf  Powamogeton perfoliaius (redhead-grass) Cd  Ceratophylium demersun (caontail) @ Citizens Field Observation
Ppe  Potamogeton pectinas (sago pandwaed) Ppu ¢ (stender
2p ia palusiris (homad NQU  Najas guadalupensis (southern raiad) A VIMS Field Survay
N Najas spp- {naiad) Ngr  Najas gracillima {naiad)
EC  Elod¢a canadensis (common etodea) [of Chara sp. {muskgrass) . USGS Survey
Va  Valligneria ameri iid cal Nm N inor (slander nai
isneria americana (wild celery) /ajas minor (slender naiad) SCALE 124,000 Jr USF & WS Survey
Tn  7ropa natans (water chestnut) 1 o ML
U Unknown species compositian VIRGINIA INSTITUTE
' s ° ¥ KROMETER OF MARINE SCIENCE

84

MARYLAND 5
£
£y

uuuuuuuu

S

sl
4 S

wn
Jw«m

iJreer

R P
TS

=
DATE FLOWN
8-8-89

EARLEVILLE,
MD
010

1958
PHOTORLVISED 1975
AMS 3882 1v MW SERIES a1y




ol UNITED STATES Z1IDDLE RIVER QUADRANGLE ‘.;:,o"‘
%, , DEPARTMENT OF THE INTERIOR . MARYLAND ~ BALTIMORE CO. R
o GEOLOGICAL SURVEY 4.5 MINUTE SERIES (TOPOGRAPHIC) &

amemorcn 13
R Soinad o'y 3 15970008 Firt m

6722307
29027307
59

39*222013

T80 e m

Y4

VEGETATIO

D
<} 2

5¥ suB
TN

Tadtormn g

S
SN
NS,

o SR
LT

R
2

i

pac w1 a8

CGHESAPE® A

e

a EnmSin [ F

'.-t"l’ &
o 3 °

0000 E€r

) DATE FLOWN
& SPECIES 3 8-31-89
© Zm  Zosiera marina (gelgrass) Hv  Hyaritla verticillata {hydrillia) SURVEY STATIONS M | D D LE R IV ER
Rm  Ruppia maritima {widgaon grass) Hd  Heteranthera dubia (watar slargrass) i ) ]
Ms  Myriophyilum spicarum (Eurasian watermitoil) PGr Potamogeton crispus {curly pondweed) Ml MD Charter Boat Field Survey MD
Ppt  Potamogeson perfoliawus (redhead-grass) Cd  Ceratophylium demersum (Coontail) @ Citizens Field Observation 01 3
Ppc pectinatus (S3g0 Ppu itlus (slender -
zs ichellic is (homed Ngu  Najas guadalupensis (southern naiad) A VIMS Field Survey o s 3:? ::E;\:?:;lrr::u
N Najas spp. {naiad) Ngr  Najas gracillima (naiad) ‘ USGS Survey
EC  Elodea canadensis {common alodea) C  Charasp. (muskgtass)
Va  Vallisneria americana (wild celary) Nm  Najas minor (slender naiad) * USF & WS Survey

SCALE 1:24,000
o0

Tn  Trapa natans (water chestnul) 1 1 MILE

A INSTITUTE
b s o 1 KILOMETER OF MARINE SCIENCE

85

U Unknawn spacias compesition




“ v‘:., UNITED STATES )
%, DEPARTMENT OF THE INTERIOR DEP:’;‘TE‘;“;E f:ﬁ::fmv GUNPOWDER NECK QUADRANOLE &5
Q‘ MARYLAND e

GEOLOGICAL SURVEY CORPS OF ENQINEERS 75 MINUTE SERIES n'oPocﬂAPm:)
% y % iy Mtmrops N w P oo iy e 032 30

e I ol \
ASUBMERGED AQUATIC VEGETATION 1989 \J Sate

o

od 39015

A L
R s 1 % Swaean T =l
,a\““ ) B0uR ©1acuRCATIAN a
DATE FLOWN -
SPECIES 831-89 <
i 2Zm  Zosteramarina (eelgrass) Hv  Hydrilla verricillata (hydrilla) SURVEY STATIONS
Am Ruppla maritima (widgeon grass) Hd  Heteranthera dubia {water stargrass) . ) G U N P OWD E R
Ms i (Eurasian i Pcr  Potamageron crispus (curly pondwaad) M MD Charter Boat Field Survey N EC K’ M D
Ppt  Poumogeton perfoliams (redhaad-grass) Cd  Ceratophyllum demersum (coantail) @ Gitizens Field Observation 01 4
Ppc 7 inatus {Sago Ppu pusillus {slender
Zp ichellic is {horned NQU  Najas guadalupensis (southern naiad) A VIMS Field Survey o sres e A w033
N Najas spp. (naiad) Ngr  Najas gracitiima (naiad)
3 rve!
Ec  Eladea canadensis {common elodea) o3 Chara sp. (muskgrass}) 0 USGS Su i
Va  Vallisneria americana (wild calery) Nm  Najas minor (slender naiad) SOALE 124000 w USF & WS Survey
Th  Trapa narans (water chestnut) 1 Y o TMLE
U Unknown species composilion VIRGINIA INSTITUTE
' s ° | KLouETER OF MARINE SCIENCE

86



- UNITED STATES
».  DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
18500 v %

w2 B rinividm % 5

10

HANESVILLE QUADRANGLE
MARYLAND

7.5 MINUTE SERIES (TOPOGRAPHIC)

’ i ol '

 SUBMERGED AQUATIC VEGE

ROUND :
, 4
S NP - N A T‘, _

ATION
)V -

©
T T ]

1989

2691730

by s
% Grouhd truth provided by Stan Kollar
; of Harford Community College

¢
/

R N
=

. {
T % &

I "
"y
by

® 10

7607°30°

I
2
’J‘

3v2230

uageon
391500

2%,
S

frdroee kg 3 575000 FEET %S e
A DATE FLOWN ¥,

s SPEGIES 58-89
Zm  Zostera maring (ealgrass) Hv  Hydritla versicillasa (hydrilla) SURVEY STATIONS
Rm  Ruppia maritima (widgeon grass) Hd  Heteranthera dubia (water stargrass} f HAN ESV I L L E 1
Ms picatum (Eurasian Per  Potamogeton crispus (eurly pondweed) M MD Charter Boat Field Survey MD
Pof " dhead-grass) Cd  Ceratophyllum demersum (coontail) @ Cilizens Field Observation 01 5
Ppc ¢ pectinatus (Sag0 Ppu pusilius (stender 1oee
Zp ichellia palustris (horned NgUu  Najas guadalupensis (scuthern naiad) A VIMS Field Survey ot 3163t 9w stmes vass
N Najas spp. {naiad) Ngr  Najas gracitlima (naiad)

S Surve!

EC  Elodea canadensis {comman elodea) C  Charasp. (muskgrass) ’ UsG Y
Va  Vallisneria americana (wild celary) Nm  Najas minor (slender naiad) % USF & WS Survey

SCALE 1:24,000
Tn  Trapa natans (water chestrut) 1 ]

u Unknown species composition

MILE
VIRGINIA INSTITUTE

1 s o

1 KILOMETER

OF MARINE SCIENCE

87



UNITED STATES
X3 DEPARTMENT OF THE INTERIOR BETTERTON QUADRANGLE

. MARYLAND - KENT CO. s
_ GEOLOGICAL SURVEY . 75 MINUTE SERIES (TOPOGRAPHIC) 3%
faids S— - S e - s 60% T
. SASSAFR 4 4 , ! !
4 pe a N :
v 7 AA Vi Va Ry ! N
L PR _ l, It < ) VER s
7 '; (=9 (7. »\ : ' ' v Y
M\ DO ) ~_ : AN e
~ = v :
- s.*‘ i S ok ] b | ' % Jssoon
> Sy e

) UBMERGED AQUATIC VEGETATION 1989 "~

( - 5< &

_/,b Kk

A L
P
S

Ground truth providet by Stan
‘of Harford Commu )y-co{lege

)
R o 05555 N G T o 7o
< DATE FLOWN
& SPECIES 8.58.89
Zm  Zosteramarina {gelgrass) Hy  Hydrilia verticitlata {hydrilla) N SURVEY STATIONS B ETT E RT O N
Rm  Ruppia maritima (widgeon grass) Hd  Heteranthera dubia {water slargrass) ' i ;
Ms My spicanum (Eurasian it Per Potamogeion crispus (cutty pondweed) W MD Charter Boat Field Survey MD
Ppf  Potamogeton perfoliarus (redhead-grass) Cd  Ceratophyllum demersum {coontail} @ Citizens Field Observation 0 1 6
Ppc F i {sago Ppu illus (slander p o
Zp ichellia palustris (horned NQU  Najas guadalupensis (southern naiad) A VIMS Field Survey (IHOTOREVISED 120
N Nojasspp. (naiad) Ngr  Najas graciltima {naiad) ’ USGS Survey
EC  Elodea canadensis {comman elodea) [+ Chara sp. {muskgrass)
Va  Vallisneria americana (wild celery) Nm  Najas minor {slander naiad) SCALE 1:24.000 * USF & WS Survey
TN Trapa natans (water chestnut) f o 1me VIRGINIA
- INSTITUTE
u Unknown spacles composition 5 5 =  LOMETER OF MARINE SCIENGE

88



GALENA QUADRANGLE
- UNITED STATES UNITED STATES A
%, ~ DEPARTMENT OF THE INTERIOR DEPARTMENT OF THE ARMY 25 MINUTE SERIES {TOPOGRAPIIICH
K3 GEOLQGICAL SURVEY CORPS OF ENQINCERS W3 CECILTON 15' QUADRANGLE.

' e LA Ly o et LTSRN 4 2

f"— R S L CRESA TN VY
\—wYarercs”. SUBMERGED AQUATIC VEGETATION
K 3 % . o ¥ n b

—i
~ —

s

e
SHELLCRggg

. -

e

oo 23

7om

2@ A
;\" e A i ¢ ,.,,_._‘_"1"",‘&‘_";‘_.__,.,,___..4, —_
e
~

JumErTER;

—

rmcn st s

% Ground truth provided by Stan 'Kollar
[~ of Harford Community Col

R s T e Vgl : S
3 %,
SPECIES AT O
& Zm  Zostera marina (gelgrass) Hv  Hydrilia verticitiaa (nydrilla) SURVEY STATIONS G ALEN A
Rm  Ruppia maritima (widgaon grass) Hd  Heteranthera dubia (water stargrass) f ’
Ms  Myri spicaturm (Eurasian i PCr Potamageton crispus (cutly pondwead) M MD Charter Boat Field Survey MD
Ppi iatus (s grass) Cd  Ceratophylium demersum (coontail) @ Citizens Field Observation 01 7
Ppc  Potamogeton pectinarus (5ago pandweed) Ppu ittus (slender 053
Zp i patustris (homed NgU  Najas guadatupensis (southern naad) A VIMS Field Survey
N Najas spp. {naiad) Ngr  Najas gracillima {naiad) . USGS Survey
Ec  Elodea canadensis (common eladea) C  Charasp. (muskgrass)
Va  Vallisneria americana (wild celery) NM  Najas minor (slander naiad) SCALE 124000 Y USF & WS Survey
Tn  Trapa narans {water chestnut) 1 5 [] IMILE
u Unknown species compasition s 5 =  COMETER ("’ ;Rlﬁil\p:llmlENssé:ggEEE

89



'\“‘
o

CURTIS BAY QUADRANGLE
o, UNITED STATES UNITED STATES MARYLAND ©
%, DEPARTMENT OF THE INTERIOR DEPARTMENT OF THE ARMY 75 MINUTE SERIES <
i GEOLOGICAL SURVEY CORPS OF ENQINEERS Wiia RELAY 15 GUADRANOLE o
S— { ay I _ EasT) 1 az;qw
v = ~ ) SV Ny
- JOVRT. G i AW . T
o | unobnr
- SUBMERGED AQUATIC VEGETATION 1989 ;™
A v = R R G
e e
4
4
H
3
’ Wf\"{"
Toecon,
DATES FLOWN
&
# SPECIES 8-25-89
ZM  Zostera marina (eelgrass) Hv  Hydrilla verticitlata (hydrilla) SURVEY STATIONS 10-5-89
AM  Ruppia maritiona {widgeon grass} Hd  Heteranthera dubia (water stargrass) N ol CU RTIS BAY,
Ms  Myri spicanum {Eurasian itol PCr Potamogeton crispus (curly pondweed) M MD Charter Boat Field Survey MD
Ppf  Pommogeton perfoliatus (redhead-grass) Cd  Ceratophyllum demersum (coontail) ‘ Citizens Field Observation
Ppc i (sago i} Ppu illus (slander 01 8
Zp ichellit is (horned Ngu  Najas guadalupensis (southarn naiad} A VIMS Field Survey
N Najas spp. (naiad) Ngr  Najas gracillima {naiad) . USGS Survey
Ec  Elodea canadensis (common elodea) c Chara sp. {muskgrass)
Va  Vallisneria americana (wild cetery) Nm  Najas minar (slender naiad) SCALE 1:24.000 * USF & WS Survey
TN Trapa natans {water chestnut) 1 s 0 " 1MLE VIRGINIA INSTITUTE
u Unknown species composition s = = " LOMETER OF MARINE SCIENCE

90



082 1 e

(CURTIS Bav)

UNITED STATES

DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

sneg n

702 1w 5w

m

¢
o

SPARROWS POINT QUADRANGLE ¢
MARYLAND 5
5 MINUTE SERIES (1OPOGRAPHIC)

5 srou ki »

:“;’"‘ %
' S

ety

ao—oT
Tios

e

s
) R N
( ~ AR

{ A0
RS

UBMERGED AQU

BB
7 T

ATIC VEGETATION 1089 - .\

soraa 107
% ms

25" n
BACK Wy Ew NIER ( %
s D

£ivep “

« - Sjan Point,
e e P
) / 410000

s

i+ ’ " izso-

7

Toar e

%

&3

By N \ 3
e W
”‘\\ goTe—
e " : % ": - Ty == e
&
ée_),g,: DATES FLOWN
A Zm  Zostera maring (gelgrass) Hydrilla verticitlara {hydrilla) SURVEY STATIONS 8-25-89
RM  Ruppia maritima (widgean grass) Hd  Hereranthera dubia (water stargrass) ' 10-5-89
Ms spicatum (Eurasian Pcr  Potamogeion crispus (cuty pondweed) - MD Charter Boat Field Suwey SPARROWS
Ppf  Pommogeton perfolians {redhead-grass) Cd  Ceratophylium demersum {coontail} Citi "
itizens Field Observation
Ppc pecinatits (S3g0 Ppu illus (slander . POINT, MD
Zp {nomed NQU  Najas guadalupensis (soutbom naiad) A VIMS Field Survey 019
N Najos spp. (naiad) Ngr  Najar gracitiima (naiad)
EC  Elodea canadensis {common efodea) C  Charasp. (muskgrass} ’ USGS Survey
Va  Vallisneria americana (witd cetary) Nm  Nafas minor (slender naiad) SCALE 124,000 * USF & WS Survey
TN Trapa natans (water chestnut) 1 5 [ SMILE
it STITUTE
U Unknown spacies compasition 5 s 0 s KLOMETER (‘JI }Lnneﬂmllﬁ\llENSCIENCE

91



s
%,

76°2230"

UNITED STATES

2
%% DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

PRy £

/ SUBMERGED

g
okt
i

&

230t

&

1894RBOWS BOWTS

-

(g

UNITED STATES
DEPARTMENT OF THE ARMY
CORPS OF ENGINEERS

N
Vo

I

005 d TOUNROWDER NEEKI

AQUATIC VEGE

~_.”

\ e

\_.

™

e m X »
/

TATION 1989

e T,
et

N
% A o © ‘/’ ‘-,X \
. i 2 \
* A AN % \
k- g:’s m’; d » 1730 L "
rd
i SPECIES
y’gg Zm  Zostera marina (eelgrass) Hv  Hydritla vericitlata (hydrilla) SURVEY STATIONS
Am  Ruppia maritima {widgeon grass) Hd  Heteranthera dubia {water stargrass) f .
Ms i spicotun (Eurasian Per  Potamogeton crispus (cutly pondweed) Il MD Charter Boat Field Survey
Ppl  Powmoageson perfotias {redhead-grass) Cd  Ceratophyltum demersum (coontail) @ Cilizens Field Observation
Ppc {sago Ppu P pusilius (s\ender
Zp is {horned Ngu  Najas guadatupensis (southem naiad) A VIMS Field Survey
N Najds spp. (naiad) Ngr  Najas gracitlima (naiad)
Ec Elod;u canadensis {comman elodea) C  Charasp. (muskgrass} ’ USGS Survey
Va  Vallisneria americana (wild celery} NM  Najas minor (slender najad) SCALE 124,000 Y USF & WS Survey
TN Trapa natans (water chestnut} i o 1L
U Unknown species composilion VIRGINIA INSTITUTE

s 0

1 KILOKETER OF MARINE SCIENCE

92

SWAN POINT GUADRANGLE
MARYLANG

T

s,

oy

f——l 39 0730
615

DATE FLOWN
8-31-88

SWAN POINT,

a5 w62

MD
020

N sEers van

1953



o, ROCK HALL QUADRANGLE .
‘}:‘-._‘ UNITED STATES UNITED STATES ARVLAND_KENT CO. Y
::f“l“ DEPARTMENT OF THE INTERIOR OEPARTMENT OF THE ARMY 75 MINUTE SERIES {TOPOORAPHIC) %

i GEOLQGICAL SURVEY CORPS OF ENGINEERS KW/4 CRESTERTOWN 15' QUADRANGLE. *

a3 s s
s meAnESviLEl|

L N S R T PN ” Tt "

/
SUBMERGED AQUATIC VEGETATION 1989

\Fuirledt & ) %

[ Laky!

.. ) X Y ' ~ s !
PN
5 ) ; o ¢ e ) ’ }
\ ~sufnners 7 S / £ Doy
K Meck . . SN A . 13 —H = A -S'Q-amrw
n_..é & " : w S e gy T VT rebrane

£ 9 “ razono eerl eavsuy

e o oy va Y
3 o,
& SPECIES DATEFLOWN &,
o Zm  Zostera marina {gelgrass) Hv  Hydrilla verticitiata {hydrilla) SURVEY STATlONS R O CK HALL e,
RM  Ruppia maritima {widgeon grass) Hd  Heseranshera dubia (water slargrass) ' 3
Ms spicatun (Eurasian itai Pt Potamogeton crispus (curly poncweed) M MD Charter Boat Field Survey MD
Ppf  Pommogeton perfoliatus (redhead-grass) Cd  Cerarophylium demersum (coontail) @ Citizens Field Observation O 2 1
Ppc pectinatus (5390 Ppu ¥ illus (stander
Zp ichelti {homed NgU  Najas guadalipensis {southem naiad) A VIMS Field Survey s HOTOREVISED 1993
N Najas spp. (naiad) Ngr  Najas gracittima (naad)
rve!

Ec  Flodea canadensis {comman elodsa) C  Charasp. (muskgrass) ’ USGS Survey
Va  Vallisneria americana (wild cslary) NM  Najas minor (slender naiad) SCALE 124,000 Y USF & WS Survey
TN Trapa nasans (water chestnut) 1 9 IMILE

i VIRGINIA INSTITUTE
u Unknown spacies compasitian s = = T OF MARINE SCIENCE

‘ 93



ROUND BAY QUADRANGLE

o UNITED STATES UNITED STATES MARYLAND - ANNE ARUNDEL <O
=> DEPARTMENT OF THE INTERICR DEPARTMENT OF THE ARMY 7.5 MINUTE SERIES (TOPOGRAPHILY B
e GEOLOGICAL SURVEY CORPS OF ENGINEERS 1074 RELAY 18 GUADRAKGLE -
P

1645730 s sase w

!!!!! o \'[ ‘-:' ‘t. I \FN “I_’M> \-\{,‘Ez:?_‘\ﬁi 'c'"mtpm\‘ \ B ;/ /i%_f‘(f;:\ n m ; L"' » :
) v % SUBMERGED AQUATIC VEGETATION 1989 | C (r Y\
e & j:.f;:;l; \\“ Lo R kb . ST B -, %

»’ . \ I\\‘ : (ad

: W\
\-
TS

¥,

DS
RN
fj&gi% X

=T s
> Ss5h '\}&’5(.«,:\ =Y
i @é’%{ﬁ\w‘?ﬂ/@
= (3 =k ¢
N2y é}% ﬂ-fﬂnm

G ‘ ﬁﬂ} = ﬁ%\\
A s\,%&% )
S ®

S,

2: );“‘V'f/

i =% &R

Mﬁ/l .Q')!J} ’ 22 F )
7 Vi

TG

R, L@ s
, b}gg«%’%i

oY SN /’ 'v
T f’,\“i» ¥ ==

S

3 G . ,
A TS L =7 - e TS
—3F VA -8 R RN &
5 2 ik 8- 9. @ e A - ':f.‘: R > P \
AN ¥ N : =\ = - y

A
R
. % N
» p s
Y-/ /jv) T
" T ‘4 -
ey
% SPECIES DATES r;l_%vsg;
Zm  Zostera marina (selgrass) : Hv  Hydrillaverticillara (hydnlia} SURVEY STATIONS 12’1-5:89
Rm  Ruppia maritima (widgeon grass) Hd  Hereranthera dubia (water stargrass) ' .
Ms i picawum (Eurasian ol PCr  Potamageton crispus (curly pondwaed) W MD Charter Boat Field Survey ROUN D BAY,
Ppl  Potamogeton perfoliams (redhead-grass) Cd  Ceratophylium demersum {coontail) @ Citizens Field Observation MD
Ppc pectinatus (Sag0 P Ppu ithus (slender 0 2 3
2p ia patustris (homed NQU  Najas guadalupensis (southarn naiad) A VIMS Field Survey
N Najas spp. {naiad) Ngr  Najas gracillima (naiad} . USGS Survey
EC  Elodea canadensis (common elodea) C  Charasp. (muskgrass)
Va  Vallisneria americana (wild celery) N Najas minor {slender naiad) SCALE 124000 % USF & WS Survey
Tn  Trapa natans (water chestnul) s o TNILE VIRGINIA INS -
: y TITY
u Unknown species composition o8 = x , LONETER OF MARINE SCIENCE

94



%,

UNITED STATES

5
"‘;:;_ DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

e Pty

e

UNITED STATES
DEPARTMENT OF THE ARMY

sl (mwwrﬂzwﬁ@\;ﬁ”/f /
/¢ ™ SUBMERGED
7 IV A &F -»( . ‘ —

AQ

UATIC

] 7

Y]

o
s

T

E

]

7@ COVE 7 2 2.
(© Magemny

3 tar ¥ > R
1 % 8 q
5 R s ™

- »

7 "
s

GETATION 1989

IS

I
/
A

N

O}

GIBSON ISLAND QUADRANGLE
MARYLAND--ANNE ARUNDEL CO e
25 MINUTE SERIES {IOPOURAPHIG, "
SW'¢ NORTH PO) ¥ QUADRANGLE i

2900
76 2230"

&

S SPECIES

b 2Zm  Zostera marina (eelgrass) Hv
Rm  Ruppia maritima (widgeon grass) Hd
Ms picatum (Eurasian Per
Ppt  Potamogeton perfoliats (redhead-grass) Cd
Ppc pectinatus (Sago Ppu
Zp (horned Ngu
N Najas spp. (naiad) Ngr
Ec  Elodea canadensis (common elodea) [of
Va  Vallisneria americana (wild celery) Nm
Tn  Trapa nasans (water chestnut)
v Unknown species composition

Hydrilla verticitlata {hydrilla)
Heteranthera dubia (water stargrass)
Potamogeton crispus (curly pondweed)
Ceratophylium demersum (coontail)

illus {slender
Najas guadalupensis {southern najad)
Najas graciliima (naiad)
Chara sp. {muskgrass)
Najas minor (slender naiad)

SCALE 1:24,000
[

SURVEY STATIONS

B MD Charter Boat Field Survey
@ Citizens Field Observation

A VIMS Field Survey

& usas survey

Y USF & WS Survey

1MLE

VIRGINIA INSTITUTE

o

1 KULOMETER

95

OF MARINE SCIENCE

DATE FLOWN
8-25-89
GIBSON ISLAND,

MD
024

1958
PHOTOREVISED 1979
AMS 5762 () 5% SERIES VB3




“p, UNITED STATES UNITED STATES LANGFORD CREEK QUADRANGLE ;
S DEPARTMENT OF THE INTERIOR DEPARIMENI OF JHE ARMY 7.5 MINUTE SERIES (TOPOARAPHIC} N
&3 GEOLOGICAL SURVEY CORPS OF ENGINEERS it CHESTERTOWN 13 QUADRANGLE ¢
oo -t pocH s ag Y oo s e N0 123, % e T =i % {10000 rint o /lf.:fi."r,sjy

- S, gl e T LU B NN xS e ~ > rimnby Q?
SUBMERGED AQUATIC VEGETATION 19 ;

e

KT

Co
.. @Rm,Ppt

e

1

3z e
(LovE pomT)

4

OAY ‘ \
Wilson Pt
NA1
L

Cove

Y {7
4 c,Ppf /
";‘ % mn(’ Q
i -
EC \.? //
- |

\emracn e vew

o R - : e e . £ A . L . 3900
R T T 623000 ey £ . : 360730
o DATES FLOWN
c.::;" SPECIES 8-8-89
i Zm  Zosweramarina (eslgrass) v Hydritia verticiloca (hydrilla) SURVEY STATIONS 8-31-89
Rm  Ruppia maritima {wid Hd  Heteranthera dubia (water stargrass)
mf'a Mmm,( dgsen gm.ss) " . ' B MD Charter Boat Field Survey I—AN G FO R D
Ms (€ Pcr  Powmageton erispus (cutly pondweed}
Ppl  Potamogeton perfoliatus (redhaad-grass) Cd  Ceratophyliumdemersum (coontail) @ Citizens Field Observation C R E E K, M D
ool et oo S _ 026
by ichelli is {homed NgU  Najas guadalupensis {southern naiad) A VIMS Field Survey PHOTOREVISED 1988
N Najas spp. (naiad) Ngr  Najas graciltima (naiad) . USGS Survey
EC  Elodea canadensis {comman elodea) C  Charasp. (muskgrass)
Va  Vallisneria americana (wild catery) Nm  Najas minor (slander naiad) SCALE 124,000 Y USF & WS Survey
Tn  Trapa notans (watar chestnut) 1 ] 1MRE
. " VIRGINIA INSTITUTE
U Unknown spacies camposition i 5 1) T KILOMETER OF MARINE SCIENCE

96



LR AANEAnY war omar ¢ m
cy

SRS T D B
UNITED STATES UNITED STATES SOUTH RIVER GUADRANGLE
DEPARTMENT OF THE INT™™ DEPARTMENT QF THE ARMY MARYLAND - ANNE ARUNDEL CO.
GEOLOGICAL SURVE CORPS OF ENGINEERS 7.5 MINUTE SERIES (TOPOQRAFHIC)
76037 m"

mouuo am lcs c»cvm;wur 470 % 32307
\/\

4 JeON

SUBMERGAED AQUATIC'VEGETATIO'N 1989

360 30°
. oo " e

/

- 87300

saer oo
iwowie)

e
)

§
H
8
3
&
i
3
i

H
&
5|
4
23]
S
3]

Locust
Pt ,,

°

gk
e T « wle marm) gen W i gy ot
e
o SPECIES DATES FLOWN
im :mm marina (e(slgdrass) :: :ydnlla ;:m::l:m ((nyz:nual) ) SURVEY STATIONS 1 6 sgg
M Ruppia maritima (widgaon grass) eteranthera dubia (water slargrass; i
Ms i spicatum (Eurasian i PCr  Potamogeron crispus {curly pondweed) W MD Charter Boat Field Survey SOUTH RIVER,
Ppt  Potamageton perfoliatus (radhead-grass) Cd  Ceratophylium demersum (caontail) @ Citizens Field Observation MD
Ppc  Potamogeton pecrinatus {sago pondweed) Ppu illus (slender 0 30
Zp patusiris (harned NQU  Najas guadatupensis (southern naiad) A VIMS Figld Survey
N Najas spp. (naiad) Ngr  Najas gracillima (naiad)
EC  Efodea canadensis (common elodea) c Chara sp. (muskgrass) 0 USGS Survey
Va  valli i ild cell Nm lend )
rallisneria americana (wild calery) lajas minor (slendar naiad) SCALE 124000 Y USF & WS Survey
TN Trapa natans (water chestut} 1 o 1ILE
Y A INSTITUTE
U Unknown species composilion : = . : cneren (\)III-‘RS:\":RIINE S TENCE

97



h oz e
9

<t

i3
730 e

N

371 1w
AnaBoLS)

it}

§

§ .

000
ey

B

UAITER STATES

F THE INTERIOR

wbnenithl SURVEY

mr__,‘,i - . -

JINETER STATI e

2703 3¢

e mnu‘nnn mmuu\pv _.

T

Long Marsh
Isiang

KENT ISLAND QUADRANGLE
MARYI

a4 ““‘ e bl

c
/7"‘_

Qoo s

7.5 MINUTE SERIES (TOPOr® e

L -|"“ "

oy
I

£
Fdl
£op

Rivoew

140000

e
(oA

E A T E R N B A ¥ -
o5
Yy
. iy i el -
WS e T Seiooo rie T 3 F T EYToroa T nlsb' & — " T 75!125 5230
DATE FLOWN
SPECIES TN
Zm  Zosteramarina {aigrass) Hy  Hydrilla verticiliata (hydrilia) SU RV EY ST AT'ON S
Rm Ruppuz maritima {widgeon grass) Hd  Heseranihera dubia (water stargrass) f KENT IS LAN D 1)
Ms spicatum (Eurasian Pet  Potamogeton crispus {cutty pondwaed) B MD Charter Boat Field Survey MD
Ppt  Poumogetan perfotians {redhead-grass) Cd  Ceratophylium demersum (coontail) @ Citizens Field Observation 032
Ppc (sago Ppu (slander
Zp is (homed Ngu  Najas guadatupensis {southern naiad} A VIMS Field Survey
N Najas spp. (naiad) Ngr  Najas graciliima (naiad)
Ec  Elodea canadensis (common elodea) G Chara sp. (muskgrass) . USGS Survey
Va Vallisneric i ild cel Nm  Najas minor (Slender naiad)
allisneria americana {wild celery) /ajas minor (Slender naiad) SCALE 124,000 % USF & WS Survey
TN Trapa natans (water chestnut) 1 ) IMLE
U Unknown species comgposition A INSTITUTE

1 KILOMETER

OF MARINE SCIENCE

98



QUEENSTOWN QUADRANGLE o
‘., UNITED STATES MARY LARD -
%%  DEPARTMENT OF THE INTERIOR 7.5 MINUTE SERIES (TOPOGRAPRICI -
) GEOLOGICAL SURVEY s &
300 SEE N P . S —. R wpwgrons Shec S ——— i
~ - oA e
| ~. s,
- g SUBMERGED AQUATIC VEGETATION 1989:
4‘@4‘,% s
K - i N
3N e E 4 %
-, -
¢ ~. T
gt
s |
(|
H
B Piney Point "
. Ppc® a2 “@Ppc o
w5 P R O S P c T N
x4
oA a2y
aii] -
Brian Point
Narrow Polnt
Yoot sland
55—
o
s T E R N
oof]
B A Y
]|
o]
%, ;
N N
%, . l
LN - d L ! 3520
st S T T oo reetar PR T g et TE0PI0”
aﬁg DATE FLOWN
o SPECIES 7-15-89
Zm  Zosteramarina (gelgrass) Hv  Hydrilia verticillata (hydrilta) SURVEY STATIONS QU E EN ST OWN
i 3
Rm  Ruppia maritima (widgeon grass} Hd  Heteranthera dubia (waler stargrass) f .
Ms spicanun {Eurasian Pcr  Patamogeton crispus (curly pandwaed) M MD Charter Boat Field Survey MD
Ppf  Poramogeton perfoliatus (rednead-grass) Cd  Ceratophytlum demersum (coontail) ‘ Gitizens Field Observation 033
Poc £ pnalus (5290 Peu ¢ pusis slender PHOTOREVISED 10868
Zp {homed MQU  Nojas guadaiupensis (southern naiad) A VIMS Field Survey G 3761 1 KW BERES vER
N Najas spp. {naiad) Ngr  Najas graciliima (naiad) ’ USGS Survey
Bc  Elodza canadensis [common elodea) C  Charasp. (muskgrass)
- " i ias i) I ji urve!
Va  Vallisneria americans (witd calary) N Najas minor (slender naiad) SOALE 124000 * USF &u\.I:S Survey
Tn  Trapa natans (water chestaut) 1 o MLt
it VIRGINIA INSTITUTE
U Unknown species composition . < ¥ . LOMETER OF MARINE SCIENCE

99



% 4
%,
58
,

k3

17°97'30"
1852504

UNITED STATES

CEPARTMINT OF THE IMTERIOR

GEQLOGICAL SURVEY

(el

270000 FEET MO M4

wunsier  Juervows O hen/

| e
¢

.
A ’

/ /HYBLA VALLE
®

K W 2400000 FEET A )

5 = wASHINEYON WD)
- - G AV A
T i TS 7 N W

-

Nt*.gw

- Ly
Zewodg ™7 vEawg)

o

ALEXANDRIA QUADRANGLE

VbR NQTRICT OF COLUMBIA MARYLANG .7
7.5 MINUTE SERIES (TOPOGRAPIIIL) ¢
20+ Jeer " o
0, #4000 eet vy M

\

Ve \

%
: WASHINGTAN
NATIQNAD

B areesnr -
s Y

axd o e

3o 0000 FEET MOT 1

7N
ON 1989 \ 1

SPECIES

Zostera marin (@elgrass)

Ruppia maritima (widgean grass)

spicatum (Eurasian

Potamageton perfoliatus {redhead-grass)

(sago

(homed
Najas spp. (naiad}
Elodea canadensis (common elodea)
Vallisneria americana (wild celery}
Trapa narans (water chestnut}
Unknown species composilion

Hy
Hd
Per
Cd

Ppu #

Ngu
Ngr

Nm

Hydrilla verticiliata (hydrilla)
Heteranthera dubia (water slargrass)
Potamogeton crispus [curly pondweed)
Ceraophylium demersun (Coontail}

iflus (slander

Najas guadalupensis {southern naiag)
Najas gracillima (naiad)

Chara sp. (muskgrass}

Najas minor (slender naiad)

1

SCALE 1.24,000
o

SURVEY STATIONS

M MD Charter Boat Field Survey
@ Citizens Field Observation

A V!MS Fisld Survey

& UsGS Survey

% USF & WS Survey

IMLE

VIRGINIA INSTITUTE

5 ]

1 KILOMETER

OF MARINE SCIENCE

100

DATE FLOWN %,
10-10-89

ALEXANDRIA,
VA-DC-MD
034

1968
PHOTOREVISES 1070
DA 456 | SE SERES Vs

s,
o,



.

8
o

UNITED STATES

UNITED STATES DEALE QUADRANGLE o
DEPARTMENT OF THE INTERIOR Nt HARTMENT DF THE ARMY MARYLAND B
GEOLOGICAL SURVEY IORPS OF ENGINEERS » MINUTE SERIES (TOPOGRAPHIC)
52383730 -t ] w w oW :so&'v'»i Wver % w» M a0
818230 N .. Marriow Hil - ! - . S » .
]

LR e : / 3
S R P SUBMERGED AQUATIC VEGETATION 1989
‘w-—!lbl :\&Erwn;d'. - UL - - R "m/‘u}/) . ‘i&fi

L ru...m>

! kY
osne W.l\‘ 5

@RISTOL

. "oan

} o
g. st B o2
* Teaer
I
»
-
g a1
@ 8§
o2 - -
E
L A\
¥ j Iu»—n
\ . e - ~ag
“',g,,,,oz-. Y aeorier . w “ wogs seadus = E
&
& DATE FLOWN
o SPECIES 9-28-89
< 2M  Zostera marina (eelgrass) HY  Hydritla verticittata (hydrilla) SURVEY STATIONS DE ALE
Rm  Ruppia maritima (widgeon grass) Hd  Hesweranihera dubia (waler stargrass) " . y
Ms spicatum (Eurasian il Per  Poramogeton crispus (cutly pondwaad) W MD Charter Boat Field Survey MD
Ppt  Potamageron perfoliatus (redhead-grass) Cd  Ceratophylium demersum (coontail) ® Citizens Field Observation 03 5
Ppc finatus {Sago Ppu iltus (slander ) moronarEror
Zp icheilis (norned Ngu  Najas guadatupensis {southern naiad) A VIMS Field Survey AME 5661 ( SE -SERIES VeSS
N Najas spp. (naiad) Ngr  Najas gracittima (naied) ‘ USGS Survey
EC  Elodea canadensis (comman elodea) C  Charasp. {muskgrass) N
Va  Vallisneria americana twild celery) NM  Najas minor {slender naiad) SCALE 124,000 W USF & WS Survey
Tn  Trapa natans (water chestnut) 1 'y 1MILE
VIRGINIA INSTITUTE
u Unknown species composition £ = = T OF MARINE SCIENCE

101



poplar

%, UNITED STATES CLAIBORNE QUADRANGLE
“i ~ DEPARTMENT OF THE INTERIOR MARYLAND E
& GEOLOGICAL SURVEY 7.5 MINUTE SERIES (TOPOGRAPHIC) &

752

230" g, s
52307 i Ll 018
385230 r . A,

P
J" e 0 a5 L i & k] niz;r' . s » ;1010000 1EET_ 1
5 -

SUQMEI{!GED AQUATIC VEGETATION 1989 P

QUEEN ANNES €O
TALBOT €O

o
Bloody’
Point
B
fecer
o
< Kent Polnt
[
“T + £
2
™
o ¢
%
L4
T S

& ®

"srer s

-.m% “Y

/T

EN

b

i
/ Q’ ::..__ \ o

L

i

N / o #
4 AWA3 -
Rabhit #Point
s
gr«mm“ AN

Vallant

Point o2

\ Jetterson
\stand

Poplar Harbor

A~ 2o Coaches

""h/"\gim

ot
] f F—
B sy W Ve Feer ™ - o Taewa S e
DATES FLOWN
SPECIES ' 7-15-89
Zm  Zosteramarina {gelgrass) Hv  Hydrilia vericiflaia (hydrilla) SURVEY STATIONS KENT ISLAND
Rm  Ruppia maritima (widgeon grass) Hd  Heteranthera dubia (water stargrass) \ . 8-25-89
Ms i spicatum (Eurasian PG Poamageton crispus {curly pondweed) B MD Charter Boat Field Survey CLAIBORN E,
Ppf  Potamogeton perfolianus (redhead-grass) Cd  Ceratophylium demersum {caontail) @ Citizens Field Observation MD
Ppc ¢ inatus {Sago Ppu illus (stender
20 ichellia palustris (homed NQU  Najas guadalupensis (southern najad) A VIMS Field Survey 036
N Najas spp. {naiad) Ngr  Najas graciftima {naiad}
Surve
EC  Elodea canadensis [common slodea} C  Charasp. (muskgrass) . USGS Survey .
Va  Vallisneria americana (wild celery) N Najas minor (slender naiad) SCALE 1:24.000 % USF & WS Survey
Tn  Trapa nasans (water chastnut) 1 s o 1MRE
i ti GINIA INSTITUTE
[¢] Unknown species compasition L = = L OMETER (‘)’ILRMARINE SCIENCE

102



b,
L
47307

-]

& §,

4

J—
&, TS S covmirn |

UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

N

Loy
o]

=

=0 =
Hambietan |
Font 0 froes bieton v

.

8961 1w
g ey 6
~

¥
e N
N ~Temeey

U Unknown spacies composition

SPECIES
2Zm  Zostera marina (eigrass)
RAm  Ruppia maritima (widgeon grass)
Ms picatum (Eurasian
Ppi i dnead-grass)
Ppe pectinatus (saga
Zp i ia palustris (herned
N Najas spp. {naiad)
Ec  Elodea canadensis (common elodea)
Va  Vallisneria americana (wild celery)
TR Tropa natans (water chestut)

Hv
Hd
Per
Cd  Ceratophyllum demersum (coontail)

Hydriila verticillata {hydniia)
Heteranthera dubia (water stargrass)

Potamogeson crispus (cutly pondweed)

pusillus (slender

Ppu
Ngu Najas guadalupensis (southarn naiad)
Ngr  Najas gracitlima {naiad)

C Chara sp. (muskgrass)

NM  Najas minor {slander naiad)

1

SCALE 1:24,000
o

SURVEY STATIONS

B MD Charter Boat Field Survey
@ Citizens Field Observation

A VIMS Field Survey

$ USGS Survey

+ USF & WS Survey

1 MILE

VIAGINIA INSTITUTE

OF MARINE SCIENCE

1 KILOMETER

103

ST MICHAELS QUADRANGLE
ARy CaND o

75 MINUTE SERIES (T0POGRAPRIY T

PR

Yo Ao

ool se or

3
:
; S

.

N #

T R T S
DATE FLOWN
7-15-89

ST. MICHAELS,
MD
037

PHOTOREVISEO 1886
OMA 5761 1 SW SERIES vasy



UNITED STATES FORT BELVOIR QUADRANGLE
DEPARTMENT OF THE INTERIOR VIROINIA - MARYLAND
QEOLOGICAL SURVEY 2.8 MINUTE SERIES (TOPOGRARHIC - BATHYMETRIC)
2718 Nwie (NDIAN HEAD 15 QUADRANALE
ot LT LTI we [

‘E’ZOMaMWﬁ?%%éWﬁh%HMW 7
SUEMERGED AQUATIC VEGETATION 1989 vi ‘

iy

A ot

WY LoC
Y/
AN

: “‘j’m

38037 3380000 FEET AT e i ¥ e s, S E . rerie
&
& DATE FLOWN
o SPECIES 101089
Zm  Zostera marina (eelgrass) Ry  Hydrilla verticiliaza (hydritta) SURVEY STATIONS
Rm  Ruppia maritima {widgaon grass} Hd  Heteranthera dubia {water slargrass) ‘ ) FO RT B E LVO | R,
Ms spicatum (Eurasian i Pcr  Potamogeton crispus {curly pondweed) M MD Charter Boat Fisld Survey V A_M D
Ppt  Potamogeron perfoliatus (redhead-grass) Cd  Ceratophylium demersum [coontail) ‘ Gitizens Field Observation 03 9
Ppc (sago Ppu illus (slender p . PHOTOREVISED 1883
Zp jeheli is (hormed NQU  Wajas guadalupensis (southern naiad) A VIMS Field Survey BaTHYMETRY ABDED 1907
N Najas spp. (naiad) _ Ngr  Najas gracitiima (naiad) . USGS Survey
EC  Elodea canadensis (common elodea) C  Charasp. {muskgrass)
Va  Vallisneria americana (wild celary) Nm  Najas minor {slendar naiad) SCALE 1:24,000 * USF & WS Survey
TN Trapa natans (water chestnut) [ L] 2 JMLE NSTITUTE
: - 1
U Unknown species composition 5 3 3 " KLOMEYER C‘)’ !Ifﬂl\(: :\NRII‘:I E SCIENCE

104



F MOUNT VERNORN QuAnEAnAr s

UNITED STATES VIPGINIA RARY

# SARTMENT OF THE INTERIOR 78 MINUTE SERIES (TOUOGKAUHIL 15 (1AL "o
GEOLOGICAL SURVEY “ b4 INDIAN HEAU S SUADKANGLE

- " emesee o T N ) T T R S N

; . . ’ RS YN T2 N P (.

- SR b 3N
il LTS

% Holli.
i e

NE

Siratford
Landing .

RYLA

1 Vernon

T

AR

gl
§

Wogdlawn'
5 Manar,
o

: c'Hv,N]Is,\?aA. K

s

-

qu,Cdl/

77// & 4.
A ARG sy
.

kY

mmw’ H';;Ms,Va

1/0d Hv,Ms Fa ‘ S e

18737 30} - SRS T et P el L
17%h7 0

DATE FLOWN
o SPECIES 10-10-89

o 2M  Zostera marina (ealgrass) Hv  Hydrila vertcitiaa (hydnlia) SURVEY STATIONS MT V E R N O N
. ’

2p {horned

N Najas spp. (naiad)

Ec  Elodea canadensis (common elodea)
Va  Vatlisneria americana (wild celery)
Tn  Trape naens (water chestauty

u Unknown species composition

Najas guadalupensis (Squthern naiadj
Najas gracillima (naiad)

Chara sp. {(muskgrass)

Najas minor (slender naiad)

SCALE 1:24,000
' a

A VIMS Field Survey
4 UsGS Survey
Y USF & WS Survey

13

VIRGINIA INSTITUTE

v s o

T KILOMETER OF MARINE SCIENCE

105

Am  Ruppia maritima (widgeon grass) HA  Hereranthera dubta (water stargrass) . )
Ms i spicatum (Eurasian Per Pajamogeton crispus (curly pondweed) W MD Charter Boat Field Survey V A-MD
Ppt rfoliatus (radhead-g! Cd  Cerarophylium demersum (coontail) @ Gitizens Field Observation 0 40
Ppc pectinatus (Sago F pusiitus (Slender

168g
PHOTOREWISED 1983

BATHYMETAY ADOED 1082
DMA 3361 11 NE SEHIES ve3s



UNITED STATES

DEPARTMENT QF THE INTERIOR
GEOLQGICAL SURVEY

"
was

re

1wt

v 52
o = o Wy 3 wwemwseo. e A1 P

oachnr\g:)stlum Bar T —

Isiand Point Green Mars:

UNITED STATES
DEPARTMENT OF THE ARMY
CORPS OF ENGINEERS
5760 1v 8

Point

TILCHMAN QUADRANGLE

MARYLAND

7S MINUTE SERIES {TOPOGRAPHICI 1

| x
nn—nf ]
} o
x
<
-
o
A tped
&
A
-
s
o
| - s
2307k > ~{az0-
- =~  SUBMERGED AQUATIC VEGETATION 1989
J(oa2 -
= °
“ gnelmn !
3 Island
°
B
Rm - -
|
=
E] T
-
B
x -
on
g \ ::r Bar Neck §§
A =4 F3 H
f ' Rm
] —,
h “d1CA2 -
| a, A Wower Bar Neck
Paint
=
el
i w
£
Blackwalnut
= Point.
5]
sl + 1 40
= R 1V B o
x ¥ =
hd 3
1) ' T
0
W
c
4 e |
' Eul
- Ve
. -
o
>
7R
o
R :
/ ten
i
n
=
Cook Point.
% Ground truth provided by Court Stevenson of e
000 . - .
ceer] University of Maryland, Horn Point Laboratory
""I . | tN [ . . fravers
EE e T o O] om W iAo - 750" ® ™ e w7615
i e B VIDRINIA INSTITUTE =,
DATE FLOWN ",
SPECIES oW
ZMm  Zostera marina {@elgrass) Hy  Hydrilla vericillaia (nydrilla) SURVEY STATIONS -
Rm ' Ruppia maritima (widgean grass) Hd  Heseranthera dubia (water stargrass) f ! TI LG H MAN )
Ms i spicatum (Eurasian Per  Potmogeton crispus (culy pondweed) #l MD Charter Boat Field Survey MD
Ppf  Powamageton perfoliatus {redhead-grass) Cd  Ceratophylium demersum {coontail} . Gitizens Field Observation 0 43
Ppc pectinatus (sago Ppu ¢ (slender ) HOTOINSPECTED 1578
2p in palustris (hornad NQU  Najas guadalupensis (southern naiad) A VIMS Field Survey AMS S761 I NE-BERIES Va5
N Najasspp. (naiad) Ngr  Najas graciltima (naiad) . USGS Survey
EC  Elodea canadensis (common slodea) C  Charasp. {muskgrass) .
Va  Vallisneria americana (wild celary) Nm  Najas minor {slender naiad) SCALE 1:24.000 Y USF & WS Survey
TN Trapa natans (water chestnut) fl 5 [ 1MLE VIRGINIA INSTITUTE
U Unknown spocios compasiion ; 5 3 aourn  OF MARINE SCIENCE

106




UNITED STATES OXFORD QUADKANGLE

5, UNITED STATES
% DEPARTMENT OF THE INTERIOR DEPARTMENT OF THE ARMY 75 MINUTE :2}’:;;‘4’:’:1—‘001?1\“!1"1 o
o}, GEOLOCICAL SUkvEY CORPS OF ENGINEERS s pAROH T CUATANELL %
m.a;l— ol S 3? ey A d . j . ey pard
@. \ oo : LU A A Y |
KAz JA3 \3 _
o _ s B AQUATIC VEGETATlON 1989 -
% o
[
&
(4]
T Dean
q
A
°
I
L}
i
- I4
-
P .
“Je £ -~
r
B o g
~7
[T
"oy
b
o
42307}
L,
g
!
H
1

tasbour

% Ground truth provided by Court Stevenson of Custie Mayer Foint
0000} #%7 )\ jro0es rarddiversity of Maryland, Horn Point Laboratory / o
sy s s T lz,lw, T 7 e 75!3‘;3"3“"
DATE FLOWN

SPECIES 7-15-89
ZM  Zostera maring (esigrass) Hv  Hydrillaverticillata (hydrilta) SURVEY STATIONS
RAm  Ruppia maritima (widgeon grass) Hd  Hereranthera dubia (water stargrass) ' OX FO R D H
Ms spicatum (Eurasian i PCr Potamogeron crispus {cuty pondwoed) W MD Charter Boat Field Survey MD
Ppi i dhead-grass) Cd  Ceratophyiium demersum (caontaily - "

Citizens Field Observation
Ppc pectinans (sago Ppu pusitlus (slender ® 044
1002
Zp ichellia pal (horned Ngu  Najas guadaiupensis (southern naiad) A VIMS Field Survey Dhen stet 1t ewgERES VA3
N Nayas spp. {naiad) Nar  Najas gracitlima (naiad)
Ec  Elodea canadensis {common elodea) G Chara sp. (muskgrass) ’ USGS Survey
Va  vallisneri Id cel Nm  Naje lender naiad|
‘allisneria americana (wild celary) /ajas minor (slender naiad) SCALE 124,000 K USF & WS Survey
TN Trapa natans (water chastrut) + 5 [ § MLE
U Unknown species composition VIRGINIA INSTITUTE
! s ¢ | KLOMETER OF MARINE SCIENCE

107



UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOQLOGICAL SURVEY

700000 FEET MB): AN e 22

aser i wr
(geLaauaNs

ss1 i aw
P

s

s

alt
7
RV

Yz

£
2110000 FEET WAY

MERGED AQUATIC

RN 7

i

W

wasnmOTON BE b 0
P i

VEGET.
EGETATI

o

AT

2.5 MINUTE SERIES (1JUPQGRAMING  HATLYMITRIC) %

wasHingroR D& 23 1
hoen s

oW
0 vl

:
3

QUANTICO QUADRANGLE -"J""‘
VIBAINIA WADYIAND e

NGIAN MEAD)

El

T WIDE Wi TERT

DATES FLOW

SPECIES

Zostera marina (@elgrass)
Ruppia maritima (widgeon grass}

spicatum {Eurasian
Potamogeton perfolias {redhead-grass)
pectinati (sagn
is (horned
Najas spp. (naiad)
Elodea canadensis {comman elodea)

Vallisneria americana (wild calery)
Trapa natans {(water chestnut)
Unknown species camposition

=z
aQ

Hydrilla verticillata (hydrilla)
Heteranthera dubia (water stangrass)
Potamageton crispus (curly pondweed)
Ceratophyllum demersum (coontail)

pusilius (Slender
Najas guadatupensis {soulhern naiad)
Najas gracillima (najad)
Chara sp. (muskgrass)
Najas minor (slender naiad)
SCALEJ 124,000

1

SURVEY STATIONS

Il MD Charter Boat Field Survey
@ Cilizens Field Observation

A VIMS Field Survey

’ USGS Survey

¥ s o

w USF & WS Survey
1 MILE
VIRGINIA INSTITUTE
| KoMETER OF MARINE SCIENCE

9-28-89
10-5-89

QUANTICO,
VA-MD
w047

PHOTOREVISED 1983
BATHYMETAY AODED 1982
OMA 350 11 S SERIES VESe

108



QuanTICOs

. UNITED STATES
o, DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

. / |
/A
, hd
Ppu,Va,Hd,
Ms,Cd, Hv L :/

\
T\

NmVaHd

Chicamuzeni-, +

UNITED STATES
DEPARTMENT OF THE ARMY
CORPS OF ENGINEERS

1

wvarr |

, Va,ws,uﬁiﬁs,ﬁd

* _—

JEAD

gy

——HyCdMsVa

A
PFACTORY

"
N

INDIAN HEAD QUADRANGLE

MARYLAND~ VIRGINIA

7.5 MINUTE SERIES

haur bt

e INDIAN HEAL

Zosiera maring (@aigrass)

Ruppia maritima (Widgean grass)

SPECIES

Hv
Hd
Per

spicatum (Eurasian

dhead-

)

{ g

pectinatus (5390

tusiris {(horned
Najas spp. (najad)
Elodea canadensis {common et~<ea)
Vallisneria americana (wild celery)
Trapa narans {water chestnut)

Unknown species comnosition

Cd

Ppu
Ngu
Ngr

Hydrilla verticillata {hydnlla}
Heteranthera dubia (water stargrass)
Potamogeion crispus {Curly pondweed)

Ceratophyliwm demersum {coontail}

illus {slender
Najas guadalupensis {southera naiad)
Najas gracillima (naiad)
Chara sp. {muskgrass}
Najas minor (Slender naiad)

SCALE 1:24,000
[

SURVEY STATIONS

B MD Charter Boat Field Survey
@ Citizens Field Observation

A VIMS Field Survey

¢ USGS Survey

% USF & WS Survey

1MLE

A INSTITUTE

1KILOMETER

OF MARINE SCIENCE

109

13 GurgRAKOLE

jremorn g

Topaccor

Redhitt?

>

10-5-89

INDIAN HEAD,
MD-VA
048

DATE FLOWN “,

K
%,



BRvARTOWN tuNC WO 9 81 M

waiooar 0w
Galyant ancer 34w

waosnr 13w
HEIIAL 1.3 b

7648
38°37730" e

UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

1 . TB 8 300

rar
I\CREEHEAD 33 31 NAYIQE 7 4 T
B R <)

RN @

-

({L_/,z”? ~'/:’ )

“ 2
TR TG T,

7 é_)dBM

‘saa000 FEET %)

3081 0w
ROWER MARLEORD)

) Bt

5 &

BNty
- M
AT WL

ERGED AQUATIC VEGET

Zm  Zostera marina (o0igrass)
BmM  Ruppia maritima (widgeon grass)
Ms i

picatum (Eurasian

Ppl  Patamogeionperfoliatus (redhead-grass)

Ppc pectinatus (Saga

Zn ia palustris {homed

N Najas spp. {naiad)

Ec  Elodea canadensis {comman elodea)
Va  Vallisneria americana (wild calery}
TN Trapa natans (water chestnut)

u Unknown spacies composition

SPECIES

Hv
Hd
Per
Cd

Ppu
Ngu
Ng

Nm

Hydrilla verticillaa (hydrilla)

Heteranthera dubia {(water stargrass)
Potamageton crispus (cutly pondwead)
Ceratophyllum demersum (coontail)
Potamogeton pusilius {slendar pondweed)
Najas guadalupensis (soulhern naiad)
Najas gracillima (naiad)

Chara sp. (muskgrass)

Najas minor (slender naiad)

P

SCALE 1:24,000
o

SURVEY STATIONS

Il MD Charier Boat Field Survey
@ Citizens Field Observation

A VIMS Field Survey

0 USGS Survey

J USF & WS Survey

1 MRLE
VIRGINIA INSTITUTE

5 0

OF MARINE SCIENCE

s KILOMETER

110

BENEDICT QUADRANGLE
MARYLAND
75 MINUTE SERIES (TOPOGRAPHICI
HM.._..,‘...-.._..mu s
, = -
A B

,s\\'

-
i 5.
Torere

s

ﬁi’

DATE FLOWN
9-3-89

BENEDICT,
MD
049

PHOTOREVISED 1974
AMS 3681 1| SW SERIES V83

IPRINCE FREDERIGRI

o
N Y/—\i AT
N .
. %
h ‘
- ~ N

e

A

i A vEmce o w0 3137



UNITED STATES

N Nayas spp. (naiad)

EC  Elodea canadznsis {common elodea)
Va  Vathsnenaamericana (wiid calery)
TN Trapa nasans (water chestnuty

u Unknown species composition

Ngr  Naas graciliima (naiad)
C Chara sp. (muskgrass)
Najas minor (slender naiad)

s

HUDSON QUADRANGLE .
DEPARTMENT OF THE INTERIOR MARYLAND .*;3
GEOLOGICAL SURVEY - 7.5 MINUTE SERIES ORTHOPHOTOMAP (TOPOGRAPHI:J;“ C
82230 it m w L ” A " vl | . e _rewoeer TS W
wa i : =
UBMERGED AQUATIC VEGETATION 1989 | CHorTANK Rives
! . | . HA3,
’ Soarpe s ' Rm "
\
r— oy oo . - . Rm,Zp
/
. s/
7
,/ ‘
s .
an . p
. 4 .
G
. &e .
N A t
. g -
Rot3
n ,q/o‘é'
7/
"y . .
7
7
7 ' ,
.
. / A
,/ !
,/ !
w. S . :
7 °
an .
i -~
- . “‘ .
L . -
<
- . w . b .
* Q . "
) <
R . .
“ .
23 2 - 3
w B
.. I -
© .,
» . \ B
v » )( .
. ’ . . & -
- e o )
‘ | misat o N
. ! . Cxu ' ' vE
. Jates Oflran I L ,
Port ,
B ° - ‘
2000 - ibc .
ceer” : R
KJ
k. B .
s ! %ﬁ HRm %k Ground truth provided by Cburt Stevenson of
: o University of Maryland, Horn Point Laboratory
o . B
. ,
? / OAA3 ‘ :
. .
- Fion . . Ticay Hooper
B L\\V‘J . s e ()f\o.m [
- , B8 Dus . L
ey | wwE TR TR TR o T k3 e T e ST e S
> DATE FLOWN K
P SPECIES 71588 n
i 2M  Zostera marina (8elgrass) Hy  Hydriia venticiliwia (hydnlia) SURVEY STATIONS
Rm  Ruppia maritima {(wiogaon grass) Hd  Heteranthera dubia (water stargrass) f . HUDSON,
Ms M sproanan (Eurasian Per Potamogeton crispus (curly pondwsed) H MD Charter Boat Field Survey MD
Ppt  Powmogeton perfohiais {redhead-grass) Cd  Ceratophytlum demersum (coontail) ‘ Citizens Field Observation 05 1
Ppc arus {Sago Ppu Hus (Slender 1982
Zp dusirs {horned NQu  Najas guadatupensis {sauthern naiad) A VIMS Field Survey

DMA $761 11 SE SERIES VIS

4 USGS Survey
Y USF & WS Survey

SCALE 1:24,000
[ TMLE

VIRGINIA INSTITUTE

s o 1 KILOMETER

OF MARINE SCIENCE

111



WAR DEPARTMENT
CORPS OF ENGINEERS. U. S. ARMY

e (oxrFoRp) 1o 11 0000 sEEr

(sHaRPS
1SLAND}

i
Y
LAY
Hills Point}./ 1

B 18

T e Ty

2

SUBMERGED AQUATIC VEGETATION 1989

T T

b,

~ N -

=z b

@round truth provrded by Gouﬁ:stqnnson ot
] Umverslly of Marylandiﬂumomk’ﬁ fi’bor
|_\;\

CHURCH CREEK QUADRANGLE q,e‘

o 7 T Trom o elT ¥ o T GOLDEN HiLL) "
SPECIES
ZM  Zostera marina {@algrass) Hv  Hydrillavericillara (hydrilla) SURVEY STATIONS
Rm Ruppuz maritima (widgeon grass) Hd  Heteranthera dubia (water stargrass) ' .
Ms (Eurasian PCr  Potamageton crispus (curly pondwaed) B MD Charter Boat Field Survey
Pot ¢ farus (rodhaadgrass) Cd  Ceratophylium demersun (coortall) @ Citizens Field Observation
Ppc tinatus (5aG0 Ppu lius (slendar
Zp {homed NQU  Najas guadalupensis {southem naiad) A VIMS Field Survey
N . Najas spp. (naiad) Ngr  Najas gracillima (naiad)
EC  Elodea canadensis (camman elodea) C  Charasp. (muskgrass) . USGS Survey
v fsneri iid et N Najas minor (slender najad
@ Vallisneria americana (wild celery) M Najas minor (slender najad) SCALE 124,000 s USF & WS Survey
Th  Trapa nasans (water chestrut} 1 5 a TaLE
U Unknown specias campasition VIRGINIA INSTITUTE

b s ° 1 KILOMETER OF MARINE SCIENCE

112

7'. MINUTE SERIES

m
\ deawiisa

(CAMBRIDGE)

-

/ (,
canmmose 4.0 1

!

e

o

J A, A

DATE FLOWN
7-15-89

CHURCH CREEK, *,
MD *
052

N3830-W7607 5/75
1942



o UNITED STATES

& 3
. DEPARTMFNT NF THE INTERIOR COMMONWEALTH OF VIRGINIA

RIVISION OF MINERSL RESOURCES

AT T TS ,
\ SUBMERGED AQUATIC 3
- iy3ke VEGETATION 1989 .
}Z ESR (e L
4o Nl

STAFFORD)

3380 v

ararromd ws i3

s
PARBCorges
{dew e, '
el (\

Bennet” (3
o

70000 FE€Y.

! .Ms,Ngu,Hv,Cd

e
!

) s
Rt

A¥IS. T

55
i

0
el

o
§

@

WIDEWATER QUADRANGLE

VIRGINIA - MARYT £1P

7.5 MINUTE SERIES (TOPOGHAI(IIN WA 1IVMI Tl o

210000 1R Ay
. 0 i

ot
T8

SPECIES

J.v"":”’ Zm  Zostera marina {eelgrass) MY Hydrilia vertictliata (hydrila)
Rm  Ruppia maritima (widgeon grass) Hd  Heteranthera dubia (water stargrass) \
Ms spicatum (Eurasian Pcr  Potamogeton crispus (cunly pondweed)
Ppt  Powamogeton perfoliatus {redhead-grass) Cd  Ceratophylium demersum (coontail)
Ppc pectinatus (sago Ppu itus (slender
Zp ia patustris (horned Ngu  Najas guadalupensis (southern naiad)
N Najas spp. (naiad) Ngr  Najas gracittima (naiad)
EC  Elodea canadensis {common elodea) C  Charasp (muskgrass)
Va  Valiisneria americana (wild celery) Nm  Nagjas minor (slender naiad)

SCALE 1:24.000
TR Trapa ratans twater chesinul) ' 2

SURVEY STATIONS

fl MD Charter Boat Field Survey
@ Citizens Field Observation

A VIMS Field Survey

& USGS Survey

¢ USF & WS Survey

1MILE

U Unknown specias compasition

VIRGINIA INSTITUTE

v s °

1 KILOMETER OF MARINE SCIENCE

113

W a0 me s
X

DATE FLOWN %

9-28-89
WIDEWATER,
VA-MD

055

PHOTOREVISED 1678
BATHYMETRY ADDED 1887
OMA 3660 W NE SERIES VEs

i

2

e

w30

i
3
s
H
, ﬁ‘

4

FEAERE P

8

o,



s NANJENMCY QUADRANGLE 2
% UNITED STATES o
e DEPARTMENT OF THE INTERIOR &

GEOLOGICAL St RVEY &

ssar s
ONDIAN HEAD) KR

N ) el il Tl ¢ i I
UATIC VEGETATION 1983 .0y i ™ \*

NEISNY
)
ARSI
/AN
-\l\,‘\&
{y
)

e
AR S
e NN

O SR

wazay T WU whe H i gebios TS e e e e
o DATE FLOWN %,
Q,.m" SPECIES 9-28-89 K
o~ ZM  Zosteramarina (eelgrass) Hy  Hydrilla verricitlata (hydrilla) SURVEY STATIONS NANJEMOY

Rm  Ruppia maritima (widgaon grass) Hd  Heseranshera dubia (water stargrass) N ) 3

Ms i spicatum (Eurasian ol Per  Potamogeton crispus (curly pondwead) B MD Charter Boat Field Survey MD

Ppf  Potamogeton perfoliaws (rechead-grass) Cd  Ceratophylhum demersum (coontail) . Citizens Field Observation 0 5 6

Ppc " (sago Ppu illus (stander p PHOTOREVISED 1978

Zp ichelli is (homed Ngu Najas guadatupensis (sauthemn naiad) A VIMS Field Survey A5 w0 1 N sERIE

N Najas spp. (naiad) Ngr  Najas gracillima (naiad) ’ USGS Survey

Ec  Elodea canadensis (common elodea) C  Charasp. (muskgrass)

Va  Vallisneriaamericana (witd celery) N Najas minor (slender naiad) SCALE 124,000 % USF & WS Survey

Tn  Trapa nawans (water chestnut} 1 o TMIE

VIRGINIA INSTITUTE
T B o 1KILOVETER OF MARINE SCIENCE

114

U Unknown specias composition




N
o
e

£

&

MANIEHOY)

UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

200000 FEET
wo)|

38°22'30"
77%01

EA4

Gray Pt

TSR eert i)~

N AT 0 TRt 82
SUBME

Vv

ssar 1 e
tPORT 70BACCO)

RG

Ry

THNTRRG
TATION 1989 5

MATHIAS POINT QUADRANGLE
MARYLAND - VIRGINIA o
7.5 MINUTE S npeou e

£y

\\\ 270000 FEET
-

&

&
K SPECIES

& Zm  Zosreramarina (selgrass) Hy  Hydritia verticitiata (hydrilla) SURVEY STATIONS
Rm  Ruppia maririma (widgeon grass) Hd  Heseranthera dutia (water stargrass) ' .
Ms i picatwn (Eurasian PCr  Potamogeton crispus {curly pondweed) W MD Charter Boat Field Survey
Ppt  Powmogeton perfoliatus (rednead-grass) Cd  Ceratophyliun demersum (coontail} . @ Citizens Field Observation
Ppc P pectinatus (Saga Ppu tus (slender
Zp tustris (homed NQU  Najas guadalupensis (southern naiad) A VIMS Field Survey
N Najos spp. (naiad) Ngr  Najas gracitlima (naiad) ‘ USGS Survey
Ec  Elodea canadensis (common elodea) c Chara sp. (muskgrass)
Va  Vallisneria americana (wild celary) Nm  Najas minor (slender naiad)

Tn  Trapa natans {water chestaut)

u Unknown species composition

SCALE 1:24,000
' o

 USF & WS Survey

1M

VIRGINIA INSTITUTE

¥ 5 o

+ KILOMETER

OF MARINE SCIENCE

115

—i 38°2230"
77°00"

DATE FLOWN
9-28-89

MATHIAS POINT,
MD-VA
057

1968

AMS 5360 1 NESERIES V833



UNITED STATES UNITEDSTATES . POPES CREEK GUADRANGLE P
DEPARTMENT OF THE INTERIOR DEPARTMENT OF THEARMY ~ MARYLAND-CHARLES COUNTY :}l
EOLOGICAL SURVEY COR EER ¢

PS OF ENGINI
v Seas i Ew 52 30"
ST a—— (%) FLAI 33333
BRGNS

SUBMERGED AQUATIC VEGETATION 1989
IS REEERR L [ NG

d St
N L

DATE FLOWN

O
o5 SPECIES T
M Zostera marina rass) Hv  Hydrilla verticitlata (hydrilla) SU RVEY ST AT'ON S
Am  Ruppia maritima {(widgeon grass) HA  Heteranthera dubia (watar stargrass) ' ) P O P E S C R E E K,
s icanum (Eurasian il PCr  Potamogeton erispus (curly pondwead) B MD Charter Boat Field Survey MD
Ppf  Poramogeton perfoliatus {redhead-grass) Cd  Ceratophylium demerswn (coontaily ‘ Gitizens Field Observation O 58
Ppc ¢ {sa Ppu »r usillus (Slander —
Zp ichell is (horned NQU Najas guadalupensis {southern nala A VIMS Field Survey BATHOMETRY AGDED 1087
Oua 500 v Hw BEAITS vas)
Najas spp. (naiad) Ngr  Majas gracillima (naiad)
Ec  Elodea canadensis {common elodea) C  Chara sp. (muskgrass) . USGS Survey
v _ . p "
'a  Vallisneria americana (wild celery) NM  Najas minor (slender najad) SCALE 1124000 +* USF & WS Survey
"rapa natans chestowty e s e iME
i it VIRGINI.
Unknown spacies composilion : = = . overeR o MARI‘;I lE"SSg:El:IEEE

116



o, UNITED STATES BROOMES Iil;:l;l&r(‘}DuADRANGLE
s, DEPARTMENT OF THE INTERICK
& 5
0LODICAL SURVE'Y 7.5 MINUTE SERIES (TOPOGRAPHIC)

Lk LEONAROTOW 13 GUADRANGLE

jouooo ey u, 7603

o “.‘ . 3 e AM N ‘“j}; < A",@'.,ﬂ - R . 2 s ~- . i ‘-. -T._:/Tr,.,o
BMER NG T
FWNPAS

g

2080 12w
wrEcHAESVILLE!
EeoyE 2o
G

£,

N 22 I o ” . - = -

5680 1 SE "I-'l.. —
' DATE FLOWN -
o SPECIES LoWN -
\&a“.}“ ZM  Zosiera marina (oeigrass) Hv  Hydnila verticitlaa (hydnlla) SURVEY STATIONS B R O O M E S "f;&t
RM  Ruppia maritima (widgeon grass) Hd  Heserunthera dubas (water stargrass) ' g
Ms picatum (Eurasian P Potamageion crispus (curly pondwaed) B MD Charter Boat Field Survey ISLAN D, MD
i - " 7 i - . .
Ppt  Potamogeton perfoliatus (rednead-grass) Cd  Ceratophyitum demersum (coantail) © Citizens Field Observation 060
Ppc (sago Pou  Polamageton pusitius (siender pondweed) sourous i+ 0l
Zp ichellia pal {homned NQU  Najus guadatupens:s (southern naiad) A VIMS Field Survey voron o vous
N Nagjas spp. {naiad) NQr  Najas gracittima {naiad) 5860 1 NE SERIES V43
EC  Etodea canadensis (commen aiodaa) C Chara sp. (muskgrass) 0 USGS Survey
Va  Vallisneria americana (wild celery) Nm  Najas nunor (slander naiad) SCALE 1:24.000 * USF & WS Survey
Tn  Trapa natans {(watar chestnut) L o e
VIAGINIA INSTITUTE
U Urknoun spacis composiian i g g noueran OF MARINE SCIENCE

117



Mes, UNITED STATES

*¥  DEPARTMENT OF THE INTERIOR
GEOLOGICAI. SURVEY
35-3;:.::0‘ T E, m o Mmoo
L=

T

COVE POINT QUADRANGLE A°
MARYLANI h

75 MINUTE SERIES (FOPOGRAPHIC) ¢

I o a roraz a0

% k3 25

0

2a000c
Ireer

- 27 30+

* . sy

TIAVLDRS FLAND]
o s

TALVERT TLIFFS A
STATE PARK 2
)

-J 8*2p 300
30

& SPECIES
ZM  Zostera marina (gelgrass) Hv
Rm  Ruppia maritima (widgeon grass) Hd
Ms i {Eurasian itail) Per
Ppt  Potamogeton perfoliatus (redhead-grass) Ccd
Ppc F pectingius [Sago Ppu
Zp ickellia palustris (homed p Ngu
N Najas spp. {naiad) Nar
EC  Elodea canadensis {comman elodga) C
Va  Vallisneria americang (wild celery) Nm
Tn  Trapa natans {water chestnut)

U unknown species compasition

Hydrilla verticiliata (hydrilla)
Heteranthera dubia (water stargrass)
Potamageton crispus (curly pondweed)
Ceratophyltum demersum (coontail)

pusitlus (slender
Najas guadalupensis {Southern naiad)
Najas gracillima (naiad)
Chara sp. (muskgrass)
Najas minor (slender naiad}

1

DATE FLOWN
9-3-89 "“%

COVE POINT,
MD
061

1984

TSig W WTIRON QU ey FETOn VG VT Preys
.
s

SURVEY STATIONS

M MD Charter Boat Field Survay
@ Citizens Field Observation

A VIMS Field Survey

& UsGs Survey

& USF & WS Survey

JML

DMA 5760 1V MULSERIES VS
COVE POINT, MD.
T MANYS CITY REV (CampentE

SCALE 1:24,000
3

E
VIRGINIA INSTITUTE

3 0 T KILOMETER OF MARINE SCIENCE

118



UNITED STATES TAYLORS ISLAND QUADRANGLE o
DEPARTMENT OF THE INTERIOR MAKRYLAND
GEOLOGICAL SURVEY

15%30 L - ",

gty

sy ——

7w

tGoLoen mis)
oy

R s e W17 30

e,
& SPECIES DATE ZE:%Y‘{;’; R
& Zm  Zosiera manna (eelgrass) HY  Hydrula venicillaia (hydnila) SURVEY STATIONS
KM Ruppia marinma {(Widgeon grass) Hd  Hereranthera dubia (water stasgrass) ' . TAYLO RS
Ms wlluam spicanum (Eurasian Pet  Potamogeton crispus {curty pondwaed) M MD Charter Boat Field Survey 1SL AND MD
Ppt P Cd i - .\ ! ’
Pppc olamageion per/almm((!edhean—glass) o Ceratophy! umdz:w!(uo]n ::omaxl) ? ‘ Citizens Fisid Observation O 6 2
tingtus (5ago U pusilius {slender
Zp palustris (hormad NQU  Najas guadaiupensis (southern naiad) l A VIMS Field Survey OMA 5700 16 NE SERIES vESSD
N Najos spp. (naiad} Ngr  Najas gracillima {naiad)
EC  Elodea canadensis (common slodea) C  Charasp. {muskgrass) ’ USGS Survey
Va  Vallisneria amenicana (wild celery) Nm N {andar naiad
ame ) ayas minor (slandar naiad) SOALE 126000 + USF & WS Survey
Tn  Trapa nasans (water chestnut] [ ) IMRE
U Unknown spacies composilion VIRGINIA INSTITUTE
ot b 3 7 " oueTeR OF MARINE SCIENCE

119



UNITED STATFS
DEPARIMEND oF 1111 INTERIOR
GEULUGILAL SURVEY

SOLDEN B ODADRANGI

A AR

i
.ik

N &
l -

{

5
/

3
3 ~
Tayiors
\Isl!nd

-SUBMERGED AQUATIC VEGETATION 1989

e -
bae?
BLACKWARER = .
Pt vh

far

' ’;, 1
NAL,

Isiand

Q"e
&
. 258
ks Rolang | L/

NATIO

Lo NN

\ Kentuck
VA i
!

L
\\‘Swo\w‘

7730

Spriggs

Vo,
&
1

»
~

\
A\

Fomn
NLACKWATER
NAL WILDLIFE
‘Cow Paint
. Marsh

REELGE

DATE FLOWN
SPECIES 530,65
ZM  Zostera marina (selgrass) Hv  Hydritla versicitlata (hydrilla) SURVEY STATIONS G O L D E N H l L I_
Am Ruppm maritima (widgeon grass) Hd  Heteranthera dubia (water stargrass) ' . ’
Ms (Eurasian " Pt Potamogeton crispus (curly pondweed) M MD Charter Boat Field Survey MD
Ppl  Powmogeton perfolians (redhead-grass) Cd  Ceratophyllwm demersum (coontail) @ Gitizens Field Observation 0 6 3
Ppc tinatss (5ago Ppu » sitlus (slander ot
Zp lustris (homed NQU  Najas guadalupensis {southem naiad) A VIMS Field Survey . .
N Najas spp. {naiad) Ngr  Najas graciliima (naiad) . USGS Survey
EC  Etodea canadensis {comman elodea) C  Chara sp. (muskgrass)
Va  Vallisneria americana (wiid catery) NM  Najas minor {slender nalad) SCALE 1:26.000 Y USF & WS Survey
Tn  Trapa natans (water chestaut) 1 5 Q 1MILE
U u i VIRGINIA INSTITUTE
nknown spacies composition s 5 3 ) KILOMETER OF MARINE SCIENCE

120



o
3, UNITED STATES e
<, COMMONWEALTH OF VIRGINIA KING GEORGE QUADRANGLE Wt
"'v.:. DEPARTMENT OF THE INTERIOR DIVISION OF MINERAL RESOURCES VIRGINIA MARYLAND \:“
® GEOLOGICAL SURVEY 7.5 MINUTE SERIES (TOPOGRAPHIC BATHYMETRIC) Ed
seazsdd 730000 reEt o) wet 1230% fou vo ooy 08 e 0w w 2390000 rees oo W Jrener

J T > N i v
NN 2 aso00 rect
P . f
(L ONRE Y Y
eeer o - ..
R
=4
-
H
H
H
i
1730
g0
B
52
i
531
She
180000 Feer
o
§
220000 sEET 3
o 1
1 i
2 )3
i 5L
&
%
ol
e ean rab $ 3818
o 760000 FEET (MDY 30"
e DATES FLOWN
*55:‘}") 8-31-89
&r ZM  Zostera maring (68Igrass) Hv  Hydritla veriicitiara {hydrilla} SURVEY STATIONS 9-28-89
RM  Ruppia maritima (widgeon grass) Hd  Heteranthera dubia (water stargrass)
3 ; ! B MD Charter Boat Field Survey KING GEORGE,
Ms spicaum (Eurasian Per  Pomamogeton crispus (cutly pandweed)
Ppl  Powmogeton perfolianis (redhoad-grass) Cd  Cerarophyltum demersum {coontail) . Gitizens Field Observation VA-MD
PpC  Potamogeton pectinaius (sago pandweed) Ppu tlus (slender 065
Zp patustris (hotnad NGU  Najas guadatupensis (southarn naiad) A VIMS Field Survey Oka 5500 1 % -BERIES vise
N Najas spp. (naiad) Ngr  Najas graciltima {naiad) ’ USGS Survey
EC  Elodea canadensis (common elodea) C  Charasp. (muskgrass)
Va  Vallisneria americana (wild celary) NmM  Ngjas minor (slendar naiad)

TN Trapa natans (water chestnut)
U unknown species compasition

SCALE 1:24,000
[

Y USF & WS Survey

1 MILE

VIRGINIA INSTITUTE

1 5 B

1 KILDMETER

OF MARINE SCIENCE

121




Ay UNITED STATES DAHLGREN QUADRANGLE A
. DEPARTMENT OF THE MTERIOR COMMONWEALTH OF VIRGINIA VIRGINIA - MARYLAND R
5’/: DIVISION OF MINERAL RESOURCES 15 MINUTE SERIES (TOPOGRAPHIC) ";‘0

GEQLOGICAL SURVEY JAMES L. CALVER, STATE OEOLOGIST EL7e MANICHOY 13 GuanKANG & I
102250730 Lapm=r M6, 770000 FEET Dy o 5
s

M et B - o o semoemn reer oy e o
/‘ o : e T Ty T /M. ATy ) SO V. N B /I —— e ‘T'J,,.z,.,o.
1 O __promoMAT” RIV ; ot -
o ' . ' EGETATION 1989
. - | & M A R .
b
.mm‘ L\ ,4.-,« "’pm

Stuwrt PL HARYLAND
e RGT N
'b\s\\z/o-\vr'\ NECHK

‘ PO i QA4 ¢ ; y Sk » WU 7~ ’A 5 /L S
EAR g g{z gl - \ ‘ A /A,\V: 4 3 —
") 2 ‘ DA g s AN SR, S Fenel - % .
P2 " G NEIE) a9 I AWinE ol ", {508
Ay o f

)

e &

&4

3801 1 = o >R °f R stk . . < S % N _ .
710730+ - i s = T T
»
& DATE FLOWN
& SPECIES A
ZM  Zosteramaring (gelgrass) Hy  Hydrilla verticillaa [hydrilia) SURVEY ST. ATIONS N
Rm  Ruppia maritima (widgeon grass) HA  Heteranthera dubia (water stargrass} ‘ DA H LG R E
Ms : spicatum (Eurasian i Per  Potamogeron erispus (curly pondweed) B MD Charter Boat Field Survey VA-MD
Ppf  Potamageton perfoliatus (redhead-grass) Cd  Ceratophyllum demersum {coontail} ® Citizens Field Observation 0 66
Ppc r i (sago Ppu itlus (slender v
Zp ichellia palustris (horned NQU  Najas guadalupensis (southern naiad} A VIMS Field Survey AMS 3500 1 SE_SERIES Ves
N Najas spp. {naiad) Ngr  Ngjas gracittima (naiad)
Ec  Elodea canadensis (common eladea) C  Charasp. {muskgrass) ’ USGS Survey
Va  Vallisneri i Id cet NM  Najas minor {slender naiad
allisneria americana (wild celery) lajas mirer (slendar naiad) SCALE 1:26.000 “r USF & WS Survey
TN Trapa natans (water chestoul) i 5 o 1hcE
: ' VIRGINIA INSTITUTE
U Unknown specias compasition c 5 = T oF MARINE SCIENCE

122



DEPARTMENT OF THE INTERIOR
GEOLOGICAL HURVEY

UNITED STATES

sg00 4w

‘

s
COLONIAL BEACH NORTH QUADRANGLE ey
VIRGINIA - MARY{ * NP o

5 MINGTE SERIES (TOPOGRADG 10 THYME [

' SUBMERG

'

BRSNS T
ED AQUATIC VEGETATION
e, ’;' ‘%7"1\:) P d ‘ f '

Be2230"

190000 FECT
oy

Geeorea

WOCK PO

1730

woir T TN A

220000 reet
et

T GA GhovE 3w 7

81000 FFCT 3T

“CoromAL BEACH SOUTARAT
Seas o

ECTS )

FRORE T T

388
76752°30"

e
‘F:‘:;
9
i
17307
oy
38t Y
790
)
Zm
Am
Ms
Ppi
Ppc
Zp
N
Ec
Va
Tn
V)

2ostera marina (eelgrass)

Ruppia maritima (widgeon grass)

SPECIES
Hy

Hd
Per

picawm (Eurasian

dhead-

[{ g

tus (sago

{horned
Najas spp. (naiad)
Elodea canadensis (comman gindea)
Vallisneria americana (wild celary}
Trapa natans (water chestnut)
Unknown species camposition

Cd
Ppu
Ngu
Ng
c
Nm

Hydnila verticiltata {hydnila)
Heteranthera dubia (water stargrass)
Potamogeton crispus (curly pandweed)
Cerarophytlum demersum (cocnlail)

P pusillus (slendar

Najas guadalupensis {sauthern naiad)
Najas gracillima (naiad)

Chara sp. (muskgrass)

Najas minor (slender naiad)

1

SCALE 1:24,000
o

SURVEY STATIONS

B MD Charter Boat Field Survey

@ Citizens Field Observation

A VIMS Field Survey
& USGS Survey
% USF & WS Survey

TMILE

o

1 KILOMETER

VIRGINIA INSTITUTE
OF MARINE SCIENCE

DATE FLOWN
8-31-89

COLONIAL BEACH
NORTH, VA-MD
067

PHOTOREVISED 1983
BATHYMETRY AODED 1882
DMA 5060 1 8w - SERIED VEI

123



UNITED STATES

DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURYEY

a2z m
T
N NS

RN

posar o
AARCIpILLE ()

- W
RIA 4 R B

83

LEONARDTOWN QUADRANGLE
MARYLAND-ST. MARYS CO. o5
75 MINUTE SEWIES (1UPUGRAPHIG o
e LEoHARDYOWN 3 QUAORN &

e

ARTSTON T AND)

Zm
Rm
Ms
Ppf
Ppc

Ec
Va
Tn

Zostera maring {@elgrass)
Ruppla maritima (widgeon grass)

spicatum (Eurasian
Poamageton perfoliatus (redhead-grass}
(sago
ia palustris (horned

Najas spp. (naiad)

Elodea canadensis (common elodea)
Vallisneria americana (wild celery)
Trapa natans (water chestiu)
Unknown species composition

Hydrilla verticitlata {hydilla}
Heteranthera dubia (wates stargrass)
Potamogetor crispus {curly pondweed)
Ceratophylium demersum (caontail)

illus (slender
Najas guadalupensis (southarn naiad)
Najas gracillima (naiad)
Chara sp. {muskgrass)
Najas minor {slendar naiad)

SCALE 1:24,000
)

SURVEY STATIONS

B MD Charter Boat Field Survey
@ Citizens Field Observation

A VIMS Field Survey

# USGS Survey

Y USF & WS Survey

IMILE

VIRGINIA INSTITUTE

s o

t KLOMETER

OF MARINE SCIENCE

124

> 1y
7637307

DATE FLOWN
8-31-89

LEONARDTOWN,
MD
069

1963
AMS 8601 SW_SERIES V133



.
S
B

307

o

HOLLYWOOD QUADRANGLE
MARYLAND
7.5 MINUTE SERIES (TOPOGRAPHIL)

UNITED STATES
DEPARTHMENT OF THE INTERIOR

GEOLOGICAL SURVEY

SE/4 LEGKARDTOWN 15 & araabist

ses0 1 b
%) (8ROOMET 15LAND)
YT

71

240000 ¢€LT, %8
L ahe

-

1

ol AN

Lg% 3230v

X TTREEA

s :
SUBMERGED AQUATIC VEGETATION 1989,

TN

hos i

2 D))
Neb7
2] R
= i
ROLORTHG T
o

=~ 3

[

6k30r

SEY FOINT)
P

E?

DATE FLOWN

-3-89

9

HOLLYWOOD

MD

1961
AMS $880 1 SE-EERIES V835

SPECIES

SURVEY STATIONS

Hydrilla verticillasa {hydrilla}
Hd  Heteranthera dubia (water stargrass}

Hy

Rm  Ruppia maritima (widgeon grass)

ZM  Zostera marina (ealgrass)
Ms

M MD Charter Boat Field Survey

Pcr  Potamageion crispus (curly pondweed)

spicatum (Eurasian

@ Citizens Field Observation
A VIMS Field Survey
4 USGS Survey

Cd  Cerasophyitum demersum {coontail)

dh

pusittus (slender

u
NQu Najas guadalupensis {southern naiad)

D

pectinatus ($ago

ia patustris (hornad

Ppt
Ppc ¢
Zp

Ngr  najas gracitlima (naiad)
Chara sp. (muskgrass}

[

Elodea canadensis (Common elodea)

Wajas spp. {naiad)

N
Ec

S
o
<
=1
w
w
= 4
S
@ 5
w
(7]
=2
o
8
3
<
&
= o
w
4
3
@
T
5
]
€
8
3
2
k]
2
e
2
H
8
g
E
z
=
3 _
3
£
R
g3
WM
13
g 3
i}
£ &
o o
> -

VIRGINIA INSTITUTE
OF MARINE SCIENCE

| KILOMETER

Unknown species composition

u

125




N\\—‘ UNITED STATES 2

x®, DEPARTMENT OF THE INTERIOR SOLOMONS ISLAND QUADRANGLE o
‘-, LLULUGICAL SUKVLEY 75 MINUTE :ér::‘s‘::gmcnwum ‘:
36022+ 20 e il _ T O P SRS e . 910000 Fte1 o s o
! L\ RN T ') o) B Gt T W 1 FFRRIS
i 3 S 4 T “—} RIS AN l~
ageeli AN o O} m?]m&?’ 3 YA B .—v\)‘k PSS ) % °

ATIC ON 1989

C VEGETATI Y
A8 _’\ -‘1“"‘ ks
cavy sy

4

A)- A A[R’ "T/ENS T CENT :-o
a ; /

'_»fiATUxENT RIVE®
S S R N ~

BAY

g e A g .-J 38m1s

S 5 .
P e S S o HErE ool
o o N 7622 307

D DATEFLOWN %
o SPECIES s380 i,
Zm  Zosteramarina (eelgrass) Hv  Hydrilla verticitlata (hydrilla) SURVEY STATIONS
Am  Ruppia maritima {widgeon grass) . HA  Heteranthera dubia (water stargrass) ' SO LO M O N S
Ms  Myri icatun (Eurasi it Per  Potamogeton crispius (curly pondwaed) W MD Charter Boat Field Survey ISLAND, MD
Ppl  Powmogeton perfaliatus {rechaad-grass) Cd  Ceratophylum demersum (coontail) ‘ Gitizens Field Observation 071
Ppc ¥ {sago Ppu pusitius (slandar avar
Zp i is (horned Ngu  Najas guadatupensis (southern naiad) A VIMS Field Survey DA $760 [V Sw-SEREES V%)
N Najas spp. (naiad) Ngr  Najas gracitlima (naiad) SOLOMONS ISLAND, MD.
Surve oian |
EC  Elodea canadensis {common elodea) C  Chara sp. (muskgrass) . usGs Y haiitiid
Va  Vallisneria americana (wild calery) Nm  Najas minor (slender naiad) SCALE 1:26.000 * USF & WS Survey
Tn  Trapa narans (watar chestnut) 1 o TNLE
U Unknown species composition h 5 o TIILOMETER [‘)’éRn(:m}lﬁq LNSJ:-:E%%

126



UNITED STATES

s, BARREN ISLAND QUADRANGLE e
s  DEPARTMENT OF THE INTERIOR MARYLAND 5,\'
B GEOLOGICAL SURVEY 7.5 MINUTE SERIES ORTHOPHOIOMAP {TOPOGRAPHIC)
Ll = - IS . = 05 _miouma, w s = __togearmr W _ L -
) \ * 2 \ i \ \’ ’ RN 3 '
. . - N \
} \ t
\ - . SUBMERGED AQUATIC VEGETATION 1989
. \ | Wb \ |
\ - \ oW Ny e ) . |
. W - -
“ \ " l
\ | '
A
'
“ \ .
.
»” "
(9}
N =
“
™
w0
- "
>
20 " =+
-
]
0| -
caver co_ 1\ w o
co "
°
~2
"
H -
H
"
|
@
)
ool . A - +
. s
O f
38| . * - L
. "
v
.
- "
100000} °
ett] , J . R .
8 f " .
; ‘ "
v { -
: R /
| - . -
'J!‘ .
.
. »
. . ,-’
ww‘rm 000 FEET L o £ = !:1' ph i - -
& DATE FLOWN
5 SPECIES o %
Zm  Zostera marina {gelgrass) Hv  Hydritla verticiliaa {nydrilla) SURVEY STATIONS B ARREN
Rm  Ruppia maritima (widgeon grass) Hd  Heieranthera dubia (water stargrass) f X
Ms picaum (Eurasian Pcr  Potamageton crispus (curly pondwased) B MD Charter Boat Field Survey |SLAND, MD
Pl - dnead-grass) Cd  Cerataphytlum demersum (coanlail) ‘ Citizens Field Observation 072
Ppc ¢ pectinasus (sago Ppu ¢ pustlius (slender
Zp i palusrris thorned NQU  Najas guadalupensis {southern naiad) A VIMS Field Survey 1984
N Najas spp. (naiac Ngr  Najas gracitlima (naiad) ‘ USGS Surve s C-senzs v
EC  Elodea canadensis (common elodea) C  Charasp. (muskgrass) y
Va  Vallisneria americana (wild celery) Nm  Najas minor (slender naiad) SCALE 1:24.000 * USF & WS Survey
Tn  Trapa natans (watar chestnut) 1 o 1MILE STITUTE
VIRGINIA IN:
U unknown species composition G = = % CLOMETER OF MARINE SCIENCE

127



3 UNITED STATES HONGA QUADRANGLE R
2*  DEPARTMENT NF THF ITFRINR ARyt ASD DORCHESTER €O >
" GEOLOGIH At SUVEY © 0 MINUIE SRS ORTHOPHOTOMAPR (TOPOGRAPHIC) &

s,
B2 g varon arvia - ® k. 5o L Jp——" Team i 780730
i ﬁ- - - A |.l \ L\ 3 \ NS N \ i R
PO B S
) Cadarpt cea
Keenas P1 --l
[
i "
-
- i .
! {
| {
| 9 JAC3
! /
] & -
| ®
.
Ught,, "
i .
’
o Qantiey Pt wx
€ ' GA2 .
5 .
. "
«
e o 1
. o
. v
- - ' B
' "
. «© )
:
v o
b . o+ ,
. ’ « s ‘L" .
. , @.
1B0C0g M N
FEET, 1 - hd
3 . ; . Lm 3 -
- . L
: Rm ¥ ) . 2
. . - - .ot
' 3 2 , Rm ) ' . R . ,
<@ Lo . . e, . "
s
-t . v s . « e e .
. . A R » ) )
3 + K
1 * N 2
s > A 4
¥ ! . 2 _l
. . , .

”‘?',I‘? B won s = Ee * oo W P - e s e BT
. DATEFLOWN ™
A SPECIES sa0e B,

ZmM  Zosteramarina (Selgrass) HY  Hydrilla verticillaia (hydrilla) SURVEY STATIONS H ON G A o,

Rm Ruppu‘l maritima {widgeon grass} Hd  Heteranthera dubia (water stargrass) f . y

Ms yllsm spicarum (Eurasian Per  Potamogeton crispus {cutly pondweed) M MD Charter Boat Field Survey MD

Ppl  Pommogeton perfoliatus (redhead-grass) Cd  Ceratophylium demersun {coontail} @ Citizens Field Observation 073

Ppc ¢ ingius (Sago d| Ppu (slander

2p is {hormed Ngu  Najas guadalupensis (southern naiad) A VIMS Field Survey 1984

N Najas spp. (naiad) Ngr  Najas graciliima (naiad) ' USGS Survey PMA S0 1 W SERIES Vs

EC  Elodea canadensis (comman elodea) C  Chara sp. (muskgrass) .
isneric i il Nm  Najas minor (slender naiad| F )

Va  Vallisneria americana (wild celery) /ajas minor ) SCALE 1:24,000 * USF & WS Survey

TR Tropa natans (watar chestnut) 1 [ Y -

U Unknown spacies composition 1 KILOMETER VIRGINIA INSTITUTE

OF MARINE SCIENCE

128



UNITED STATES
q‘;‘-}: DEPARTMENT OF THE INTERIOR ARV ORDRANGLE
: G TN 4
GEOLOGICAL SURVEY 75 MINUTE SERIES ORTHOPHOTOMA! mum.nmuu .

sorsr
WX .

'SUBMERGED AQUATIC VEGETATlON 1989

9000

- e
wm-v !

'

< BA4

B AAR, pare : -
4T . ATE FLOWN %
e SPECIES DA v
ZmM  Zostera marina (eelgrass) Hv  Hydritia veriicitiata (hydritta) SURVEY ST AT‘ONS WI N G ATE
Rm  Ruppia maritima (widgeon grass) Hd  Heteranthera dubia {water stargrass) f ) 3
Ms M spicarum (Eurasian Per Potamogeton crispus (curly pondwead) B MD Charter Boat Field Survey MD
Ppt  Powamogeton perfoliatus (redhead-grass) Cd  Ceratophytivm demersum (coonail) . Gitizens Field Observation 07 4

Ppc i (sago Ppu lus (slender
Zp ickellia palustris (homad NgU  Najas guadatupensis {southern naiad) A VIMS Field Survey 1982

OMA 5760 1 SE SeRiES Ve

N Nagjas spp. {naiad) Ngr  Najas gracitlima (naiad)
USGS Surve
EC  Elodea canadensis (common elodea) C  Charasp. (muskgrass) 0 Y
Va  Vallisneria americana (wild celory) N Najas minor (slender naiad) SCALE 124,000 s USF & WS Survey
TN Trapa narans (water chastnut) ' 5 a 1MILE
) VIRGINIA INSTITUTE
u Unknown species composition h T % | knovETeR OF MAH'NE SCIENCE

129



.
780"

-

N

UNITED STATES

b,
‘%;’ DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

- " %

TSV A TG v TR
>§ SUBMERGED AQUATIC VEG

Guinea Marsh s
T~~~ \(\
~
. ) y
'
'
,
,
'
. , s
Graat Marsh
Point
,
FI1SHING 8 AY

LS
_ oplar
{eind

s
\\ , ( (
- - i s )\ —~ Y,
w0l . ~
FeET| i ~
‘\,, « 4 Y m;{g 2
i jo AN WILDLIFE AR AXKA
) Sy
e AN
b > N } ~

250

May

Swan Creak
Cove B IS

i P A
[ ¢ A \—\ J \
l Fy :\ ~ %)
JERt ~ ) Mulberry

i \)"' \i\,\ [T % Poe

?Y ;NS

o\ S \ESA , o~
o .

v
‘j:.’; 'Srmd:uvl:lnnd , )

{
s
I
oonchesten

s : s~ /
N Noovr
-~ h% Y f x\'\
’,

NANTICOKE QUADRANGLE P

MARYLAND ,f
’ 7.5 MINUTE SERIES ORTHOPHOTOMAP (TOPOGRAPHIC)
6 e tenn ” 2 Timoo feer 155230

ETAT = W

J

ON 1989

Uirtie Sevamno Loke

I N
crotk
L (,‘_ % "

4 Greons Island
Morsh

» - -~ v a5
— K:l_ Vs 190 000
/\f\< “Opper Greens .
Jcove ,
g5 .
. -
v 3 ‘/‘/ b
W .
’«}9(6 s '] +
' 0
‘*/J&{"& !
) /‘ r
4 .
o+ 2
v B 20

it

'

o
—e

{ . . |
. ' . S
i ' /f,\ -
L T
i — \
H Ly + 88 J "
‘| ! [ , \ A ]
I' ) , -
Somet \ o |
N
\ o2
R

STER_ CO

Eilis Boy

The d { . i
: o Tend N ey : [ N A S .
Er] 060000 FEET A En 7 w“ ex sy ‘8 & n wnswarey e TEEN
<
SPECIES DATEFLOWN ™
Zm  Zosteramarina (eelgrass) HY  Hydrilia verticitiata {hydnila) SURVEY STATIONS N ANT‘ C OKE
RAm  Ruppia maritima {(widgaon grass}) Hd  Heteranthera dubia (water stargrass} f . ]
Ms » spicatum (Eurasian Per  Potamogeton crispus (curly pondwesd) 8 MD Charter Boat Field Survey MD
Ppf  Poramogeton perfoliarus {radhead-grass) Cd  Ceratophytium demersum {coontail) . Gitizens Field Observation 075
Ppec (sago Ppu ¢ illus (slender oo
Zp 2 ustris (harned NgU  Najas guadalupensis (southemn naiad) A VIMS Fiel¢ Survey v 5060 U W SERKS IS0
N Najas spp. (naiad) Ngr  Najas gracillima (naiad} . USGS Survey
EC  Elodea canadensis (common elodsa) C  Charasp. (muskgrass)
Va  Vallisneriaamericana {wild celery) Nm  Najas minor (slender naiad) SCALE 124000 * USF & WS Survey
Tn  Trapa natans (water chasinul) 1 9 e
U Unknown specigs compasition G = x VIRGINIA INSTITUTE

\ komeren OF MARINE SCIENCE

130



FRYe

g080 1 50

1. CLEMENTE istawol

4

78377307

E]

UNITED STATES \
NEDARTMRENT AF THE |NTERIOR
Koo AL SHRVEY

510000 FEET ND) W

! .
RER

sas0 1 8x
OLLvWOOD:

PINEY POINT QUADRANGLE
MARYLAND - VIRGINIA
=" MINITF SFRIFS il

10, -

R R A
AQUATIC VEGETATION 1989§\f |

TPl

& W

Zm  Zostera marina (gelgrass)

Am
Ms

Ruppia maritima (widgeon grass)

(Eurasian
Potamogeton perfoliatus (radhead-grass)

pectinatus (Sag0 X

ia palusiris (hamed
Najas spp. (haiad)
Elodea canadensis (common elodoa)
Vallisneria americana (wild calary)
Trapa natans (water chestout)
Unknown spacias composition

Hy
Hd
Per
Cd
Ppu
Ngu
Ngr

Nm

Hydrilla versicitiata (hydrilla)

Heteranthera dubia (water stargrass)
Potamogeton crispus (curly pondwesd)
Ceratophytum demersum (coaniail)
Potamogeton pusillus {stendar pondweed)
Najas guadalupensis (southern naiad)
Najas gracillima {naiad)

Chara sp. (Muskgrass)

Najas minor (slender naiad)

SCALE 1:24,000
o

SURVEY STATIONS

W MD Charter Boat Field Survey
@ Citizens Field Observation

A VIMS Field Survey

’ USGS Survey

Y USF & WS Survey
1 MILE
VIRGINIA INSTITUTE
1 KLOMETER OF MARINE SCIENCE

131

DATE FLOWN
83189
PINEY POINT,

MD-VA
079

PHOTOREVISED 1980
BATHYMETRY ADDER 1983
OMA 3460 Il NE SER(ES 1835

o



@

76030

it

UNITED STATES
"%  DEPARTMENT OF THE INTERIOR
5 GEOLOGICAL SURVEY

il T n 2

et R T g RN N it

27 30"

ST. MARYS CITY QUADRANGLE

4 SUBMERGED AQUATIC VEGETATION 1989 -

N I( g

3

<5 3 A

> i /’ 3

o
P

O

.

- e
4
w
Wrlabatio >
B
t/

W 596000 FEET Bl

MAR'
S

£

SPECIES

Zostera marina (galgrass) . Hv
Ruppia maririma (widgean grass) Hd

i spicatum (Eurasian ilfoil Per
Potamogeton perfoliarus {redhead-grass) Cd
Potamageton pectinatus (53g0 pandwaet) Ppu

it is (hored Ngu

Najas spp. (naiad) Ngr
Elodea canadensis (common elodsa) c
Vallisneria americana {wild celery) Nm
Trapa natans (water chesinut)
Unknown species composition

Hydrilla verticillata (hydrilla)

MHeteranthera dubia (waler stargrass)
Potamogeron crispus (curly pondwaed)
Ceratophyltum demersum {coantail)
Powmogeton pusilius {slender pondweed)
Najas guadalupensis (southern naiad)

SURVEY STATIONS

W MD Charter Boat Field Survey
@ Citizens Field Observation

A VIMS Field Survey

Najas graciltima {naiad)
Chara sp. (muskgrass) ’ uses Suwey
Najas mis N
lajas minor {slender naiad) SCALE 1:24.000 Y USF & WS Survey
1 ] IMILE
v A INSTITUTE
1 5 o 1 KILOMETER OF MARINE SCIENCE

132

YLAND-ST. MARYS CO.

k)

7.5 MINUTE SERIES (TOPOGRAPHIC-BATHYMETRIC)

28007 X

© armionrnpen sy wivox vt e T2 TS

DATE FLOWN

8-31-89
ST. MARYS
CITY,MD
080

1987

OMA $760 I NW-SERIES VKO

ST. MARYS
o7 s

CITY, MD.

%

0

%y



AN nlar 3

wirariteNT OF LHL INTERIOR
GEOLOGICAL SURVEY
.\ rs’xs g = =
oyomy

NG

. ) . N g - 2 - 73 mwre SERIES f?uomom;fffﬁ?"w*ﬁc;‘“m
\" | SUBMERGED AQUATIC VEGETATION 1989 - ...

z

"

-
2 Tveo

Ware pt

Wars P Covel

12307 =

1230
oy
23 d
n
2 e :
{"tl
K \ 1o " - 3:
3 | e
E§ “ A E 5
§§ \\ 3
: 3 g
\ 20 2 &
i \
e
- \ " " -
\ 108 n
\\
ol - \ 2 24 o
o \ e
\
\ . .
' a &
09 :
‘ \ @ =
* \ "
| :
|
}
i o2
“ : — %
Ay G4
\ 23 N N,
- ® % Nl
-
2
; o
~ ~
rooeo] = ~
il - » , w . fppe—
' { v »
»” . .
! s @
~ /
& \ N b 2 o .
. | 4 20
3800 vaiuv B 11000 1 o ) ! 230" - - . o " - - . e
o
o5 SPECIES DATE FLOWN
£ ZM  Zosiera marina (eelgrass) Hy  Hydrilla veriiciliata (hydrilta) SURVEY STATIONS
Rm  Ruppia maritima (widgeon grass) Hd  Heteranihera dubia (water slargrass) v RI C H LAN D
Ms  Myri icatum (Eurasian i Por  Potamogeion crispus (curly pondweed) R MD Charter Boat Field Survey POINT, MD
Ppl  Powmogetonperfoliatus (redhead-grass) Cd  Ceratophyltum demersum (coontail) @ Citizons Field Gbsarvatian 3 082
Ppc 1 (saga Ppu (slender
Zp icheliia palussris (homed Ngu  WNajas guadalupensis {southern naiad) A VIMS Field Survey o "'f"m“ -
N Najas spp. {naiad) Ngr  Najas gracillima (naiad)
rve
EC  Elodea canadensis [common elodea) Cc Chara sp. (muskgrass} . USGS Su Y *
Va  Vallisneri i itd cel NM  Najas miner (stendsr naiad|
altisneria americana (witd celery) jajas minor (slender naiad) SCALE 124,000 ¢ USF & WS Survey
TN Trapa natans (water chestaut) 1 3 0 1MILE
u Unknown spacies composition VIRGINIA INSTITUTE
N s Q 7 KILOMETER OF MARINE SCIENCE

133



. ) NITED STATES
%, DEPARTMENT OF THE INTERIOR

58

BLOODSWORTH ISLAND QUAD!I
MARY!

N e
GEOLOGICAL SURVEY 7.5 MINUTE SERIES ORTHOPHOTOMAP (TOPOGRAPHIC)  +

" Vom0 Al «

- _rw w o1
"o fAB4 mmng7 m"']
Rm ?
R ]
NN

7
.

RICANG o

/
K

: EA4 k L 5
(\ / ’ e » b Ground Marsh i
. . I R I I}Q 3 pAA3 ’ |
i . ‘. Ggaz |\ ( DA2erngwang S/ . BA2 V‘ l ’
‘ " b s g o . RAM  souri marsn |
L 2 "". ‘A ‘K § ’ OCAZ ° 3 | Gunl:lrnl Pt ISLAND

:
X
\"G I g
807X -« « 1060000 FEETT 'nss‘ N b w5 IREDGES STRAITS) ™ / 30 G"n“".l-:’o" ° » . r— . ,me:*'"" 30
- FA4 = e i e ..
DATE FLOWN %7:.
, SPECIES 63069 4,
Zm  Zostera marina (eelgrass} Hv  Hydritla verticillata (hydrilla) (0] RVEY ST, ATION: S B L O O D SW O RTH
RM  Ruppia maritima (widgeon grass) Hd  Heteranthera dubia (water stargrass) ' MD Charler Boat Fieki Surve
Ms i it (Eurasian ittail Pcr  Potamageton crispus (curly pondwead) | arter Bo: Y |SL AN D’ M D
Ppf  Poiamogeton perfoliarus (redhead-grass) Cd  Ceratophyllum demersum (coontail) @ Gitizens Field Observation O 8 3
‘) PpC  Potamogeton peciinatus (sago pondweed) Ppu pusitius {slondar )
2p i lustris (homed NQu  Najas guadalupensis (southern naiad) A VIMS Field Survey A R 0 b SERIES La
N Najas spp. (naiad) Ngr  Najas gracillima (naiad) ‘ USGS Survey
EGC  Elodea canadensis (common elodea) c Chara sp. (muskgrass)
Va  Vallisneria americana {wild calary) Nm  Najas minor (slender naiad) SCALE 124,000 Y USF & WS Survey
Tn  Trapa natans (water chestnut) L [ IMLE VIRGINIA INSTE
u Unknown species compasition = - = : LOMETER OF MARNE SCIEIJ*IEEE

o 134



T
%

75
3s'u"—~—

DEPAI

o0

UNITED STATES
RTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
el B

?

§ \
A .
AR /
B S A
= ( Lo
/ »/ e ‘
pe U e /
Pl ! '
doAaN S
N
\\ o
AN

3 /
H
q°
= /
g
g J
£
.
|
i
]
o
/
/7
/
/
v
,
o)
v/
ok 4
» L-;m
‘ §3,l9
I .
-
@ .
|~
"
|
g . //
i \
i
-
. —~
|
i i
i Loa
B
e -
1:0000| N

2

<
5
@

%
% .
2% fetana ©

'SUBM

MARYLAND
MARYLAND GEOLOGICAL SURVEY

S

N

o S comco co

RO
. oggvf/ “TSOMERSET €O

H

ERGED AQUATIC VEG

w WS "

; ~,

‘a{

ETA

N

TION 1989 ¢ €

OEAL ISLAND QUADRANGLE
MARYLAND

.
aa®

X

X

7.5 MINUTE SERIES ORTHOPHOTOMAP (TOPOGRAPHIC) &

[Toremp

s

‘ 3 \1\‘\

\

v

g LG 0
.
‘
|
|
P
N
X
° 150000

reer

R
o 4
T = VL
R Al wodk) % T o,

o

Mannone |

1
- ’ I N
& i : Little waR© ‘>
! {, Deal islang
E R0 rer T ais s 550" W reeea " .
SPECIES
Zm  Zostera marina (aelgrass) Hv  Hydritla verticiilata {hydnlla} SURVEY ST, AT|ONS
R Ruppia maritima (widgeon grass) Hd  Heieranthera dubia (water stargrass) P )
Ms spicarum (Eurasian PCr Potamogeran crispus (curly pandweed) B8 MD Charter Boat Field Survey
Ppt iatus {redhaad-gi Cd  Ceratophyllum demersum (caontait) 0 Gilizens Field Observation
Ppc s (S2g0 Ppu ¢ Hus (slender
Zp ? s {norned NQU  Najas guadalupensis (Southarn naiad) A& VIMS Field Survey
N Najas spp. (naiad) Ngr  Naas gracitlima (naiad)
EC  &lodea canadensis (comman elodaa) C  Charasp. {muskgrass) 0 USGS Survey
Va  Vallisneria americana (wild celery) N Najas minor (slender naiad) Y USF & WS Survey

TN Trapa narans (water chestnut)
u Unknown species compositian

1 5

SCALE 1:24,000
o

1ne

S °

1 KILOMETER

VIRGINIA INSTITUTE
OF MARINE SCIENCE

135

1230”

. -
) .
RIVYER,
. s
—
DATE FLOWN <%,
630-89 %

DEAL ISLAND,
MD
084

AMS 3650 1 MW SERIES ves30

w2



Aenanmn

P ngiv i

38-0730"

S
ot

£

1575230

UNITED STATES
“NT QF THE INTERIOR
GEQLOGICAL SURVEY

/
o StPierre
Island m

o W usmooEr

websd

STATE OF MARYLAN"
MARYLAND GEOLOGICAL SU..

EES a wETBON

J Covs —'\ I’ \“ I

s

el
ED AQUATIC VEGETATION 1989

MONIE QUADRANGLE
MARYLAND

7.5 MINUTE SERIES ORTHOPHOTOMAP (TOPOGRAFHIC)

i
~* £"",L‘w_.a.y ch

SPECIES
2Zm  Zostera marina (eslgrass)
Am Ruypuz maritima {(widgeon grass)
Ms spicarum (Eurasian
Ppf  Powmogeron perfoliatus {redhead-grass)
Ppc i (sago
Zp ichelli (horned
N Najas spp. (naiad)
EC  Elodea canadensis (common elodea)
Va  Vallisneria amerieana (wild celery)

Tn  Trepa namns (water chestnut)
u Unknown species composition

Per
Ppu
Ngu
Ngr

Nm

Hydritla veniciliaa {hydrilla)
Heteranthera dubia (water stargrass)
Potamogeson crispus {curly pondweed)
Ceratophylium demersum (caontail)

SURVEY STATIONS
M MD Charter Boat Field Survey
@ Citizens Field Observation

F illus (slender
Najas guadalupensis (southern nakad) A VIMS Field Survey
Najas gracillima (naiad)
Chara sp. {muskgrass) . usGs Survey
Najas minor {slender naiady SCALE 124000 Y USF & WS Survey
] ] 1MILE
VIRGINIA INSTITUTE
T £} 0 TKILOMETER OF MARINE SCIENCE

136

Lo

® e
~an

e

"

DATE FLOWN &,

6-30-89

MONIE,

MD
085

1972

"

%,



o
% UNITED STATES ST. GEORGE ISLAND QUADRANGLE q,:;ﬁ‘
1} DEPARTMENT OF THE INTERIOR MARYLAND-VIRGINIA o

GEOLOGICAL SURVEY W i (TOPDUGRAPIIL BATHYMETRIO
e Xgnp PO POWT 1130 2560000 FEET Ay m 27 30 Lo 7% 2y g 10000 $EET MO 1 3 L] aruanzorveia VA0
g 07 365 . il bt R o e LTy a— S — WL A i N . S e
SN W) SN« VTAST A \ : [ ){ AN \ a— ﬁ Vs
\‘2 : = "h&.w A'\-w / J | . )J AN . SaazF A A

am

~_SUBMERGED AQUAT

S
h\ U\\N\/a—’\i 2 \&)\‘\ A
\ ; Iy / N\

L \ \\\ \"\’”' )

&

Il

s

|
A L g . : \1W,‘u
~ ‘ S - %N N <, N .
) 1 A i 7 i N
S e . e f ot N I SN <2 Y. NG _ — S

= ~ Rl . - 5 L o AT e T 10
w0tk veet o1 E EATHS OO TeRY A 76 72 30

DATE FLOWN
& SPECIES 831-89
Zm  Zosteramarina (Belgrass) Hv  Hydrilla veniciliawa (hydrilla) SUHVEY STATIONS ST G EORG E
Rm  Ruppia moritima (widgeon grass) Hd  Heteranthera dubia (water stargrass) v . .
Ms M spicanm (Eurasian i Per  Potmogeton crispus (cutly pondwead) B MD Charter Boat Fietd Survey [ [S|_AN D, MD-VA
Ppl  Poumogeion perfoliatus (rednead-grass) Cd  Ceratophytium demersum (coontail) ‘ Gitizens Field Observation 0 89
Ppc pectinatus (Sago Ppu # tius (slendar 1987
Zp ichellia palustris (hormed NQU  Najas guadalupensis {Southern naiad) A VIMS Field Survey oRUA 260 1 SW_SERES VAR
N Najas spp. {naiad) Ngr  Najas gracillima {naiad) ‘ USGS Survey ST. 6505‘35,, % MD.-VA.
EC  Elodea canadensis (common elodea) C  Charasp. (muskgrass)
Va  Vallisneriag americana {wild celery) Nm  Najas minor (slender naiad} SCALE 1:26.000 * USF & WS Survey
T Trapa nasans (water chestnuty t o TMILE
U Unknown species composition VIRGINIA INSTITUTE
. ' s o 1 KIOMETER OF MARINE SCIENCE

137



1~,,:3,
s,

UNITED STATES

{;15 NERABTMENT AF THE INTEoIAD KEDGES STRAITS QUADRANGLE
# n 2
Ve N TR Ve |
B - - H
. WRm o
. : UA1 / .
. «
SUBMERGED AQUATIC VEGETATION 1989
) \ W ' o it
ot
" e
i
-
Y
|
L .
d o s
bt
ko
] e
an
s X
H
i
] i

o ¥/,,

T

a
307
»
)
rahagE /“;’ ek
- \ coveMRM
~
o
0000
cert
P
|
~Jogremen
B
=~ — NO savt”
i M -
i, PR
B e = @ Towe IR E o AAST 153 -
Mapped. edifed. and published by the Gelogical Survey 24000 . B,
Contrrt USGS an0 USCAGS : y N NO SAV.__pas HAR"N_ RGINIA INSTITUTE o,
DATES FLOWN
_ SPECIES o 6-19-89 Smith s.
Zm  Zosteramarina {@elgrass) Hv  Hydrilla veriicitiata {hydrilla) SURVEY STATIONS 6-30-89 S. Marsh Is
Rm  Ruppia maritima (widgaon grass) Hd  Heteranthera dubia (water stargrass) v
Ms: ittt i st et A ———. B MD Charter Boat Field Survey KEDGES
Ppt  Potamogeton perfotiatus {redhead-grass) Cd  Ceratophyliwn demersum {(coontail) @ Cilizens Field Obsarvation STRAITS, MD

Ppc i {sagi Ppu itlus (slender 091

Zp ichellic is (horned NQu  Najas guadalupensis (southern naiad) A VIMS Field Survey

[

N Najas spp. (naiad) Ngr  Najas graciltima (naiad)
EC  Elodea canadensis {commoan sladsa) C  Charasp. {muskgrass) ‘ USGS Survey
Va  Vallisneric i il cal Nm  Najas minor (slender nai
allisneria americana (witd celery) lajas minor (slender naiad) SCALE 124000 % USF & WS Survey
Tn  Trapa natans (water cheslnut) i ) TMILE
U Unknown species composition VIRGINIA INSTITUTE
! s ° | KAOKETER OF MARINE SCIENCE

138




UNITED STATES

v, OEPARTMENT OF THF. INTERIOR

UNITED STATES

‘TERRAPIN SAND POINT QUADRANGLE
MARYLAND-SOMERSET CO.

NERABTMENT AF THE ARMY *oe*"
woraet \awet . ) sron, - L = ) AETEET T : o
0
webster Pt K
Aty | ™
&
Q,
4
hY
R
Piney 157 L
4 . ®
¥ e
N S
b +
s e -+ + s
- k4
i
! 2z
o
- -
w
3 -
a 3
g i
g
X|
-4
1 wa
a0 -+ + 300
=3
< {-
=
o
|
Teiadr 1 TGREAT Fox ARG T T T TT T T T g — - gl
o DATES FLOWN
¢ SPECIES 6-19-89 Smith Is.
2M  Zostera marina (eslgrass) Hv  Hydntia verticitlaia (hydrilla) SU RVEY STA'”ONS 6-30-89 Deal is.
Rm  Ruppia maritima (widgeon grass) Hd  Heteranthera dubia (water stargrass) " MD Charter Boat Fisld Surve TERRAP'N SAND
Ms picatum (Eurasian PCr  Potamogeton crispus (curly pondwaed) ] arter Bo: Y P O l N T M D
Ppf tigtus (redhead-g Cd  Ceratophylium demersum (coontai) @ Citizens Field Observation y
Ppc pectinatus (saga Ppu ¢ ilus (slender 092
Zp Y (hornad NQU  Najas guadatupensis {sulhern naiady A VIMS Field Survey
N Nagjas spp. {naiad) Ngr  ~ajas gracittima (naiad) ’ USGS Survey
EC  Elodea canadensis {common etodea) [ Chara sp. (muskgrass)
Va  Vallisneria americana (wild celery) N Najas minor (slender naiac) SCALE 124000  USF & WS Survey
TN Trapa natans (water chestnut) s o IMLE
u Unknown spacies composition VIRGINIA INSTITUTE

1 s 0

s KLOMETER

OF MARINE SCIENCE

139




UNITED STATES MARION QUADRANGLE
DEPARTMENT OF THE INTERIOR MARYLAND - SOMERSET CO
GEOLOGICAL SURVEY 7.5 MINUTE SERIES ORTHOPHOTOMAP (Yopocmpmcy
5230 e oy -x s

swror & M . \—) . BT B 2 3“%( ’( ® AN
@ & ‘SUBMERGED AQUf\I' IC VEGETATION 1989

g

wy

o

2 Haliand Pojpt
x N
o
| ,
AN

' .

HOLLAN D '\\ :
M E ek ™

w\/\k

Golet ) C"-t /t—‘ { j{

ar
B Ry TAS ,.

d . Horsehead 3 - o \\""
N // v
T |

£
b R
b 81
3 &t
EN H
iz
e
710°
£
-
SN o &
o V130000 FEET 4 Cmsneior  m ) 47307 a " @ apeg 7505
DATES FLOWN
SPECIES 6-30-89 Big Annemessex R.
ZM  Zostera marina (geigrass) Hv  Hydrilla veriicillaa {hydriia) SURVEY STATIONS 6-30-89 Manokin R.
AM  Ruppia maritma (widgeon grass) Hd  Heteranthera dubia (water stargrass) ' . MAR ION
Ms  Myri spicatum (Eurasian i Per  Potmogeton crispus (cutly pondweed) R MD Charter Boat Field Survey )
Ppt  Potamogeton perfoliatus {redhead-grass) Cd  Ceratophytium demersum {coontail) @ Citizens Field Observation MD
Ppe i {sago Ppu (stender 093
Zp ichellic (horned NQUu  Najas guadalupensis (southern naiad) A VIMS Field Survey ASs 5880 11 S5 SERIES vasse
N Najas spp. (naiad) Ngr Najas gracittima {naiad) . USGS Survey
Ec  Elodea canadensis (common elodea) C  Chorasp. (muskgrass)
Va anli.men'uamerimmf {wild celary) Nm  Najas minor (slander naiad} SCALE 124,000 * USF & WS Survey !
Tn  Trapa naians (water chestaut) 1 5 o SMILE
. - A INSTITUTE
u Usnknown spacies composition . = = % KLOWETER OF MARINE SsgIEN CE

140



&
G

ol UNITED STATES EWELL QUADRANGLE
DEPARTMENT OF THE INTERIOR MARYLAND - VIRGINIA
T GEOLOGICAL SURVEY 5 Mmu:’E‘ .EEITIES.AIHgiQORAPHIC) N
Jarorao: et 2600000 g1 s B . E) . o eodla Sy “
- . oy Lo o AAD
p—— .
SUBMERGED AQUATIC VEGETATION 1989 “BA2
- R~ ‘;_
oy
- o
610000 FEET - .
|
en
. o
20| el o
» »
B . ,
" “ v
" “
] » N .
N - a .
3\ L 8 s
T 3 m “ "
. a
B W "
o
57300 » 4 » ;
" w
- N -
BN =, " " P
@l L
i R " L
N . - P ;
N . SEAM
"o - . i /“vﬁﬁﬁ‘
K -
r . - - m R e
- ~° ot
o - - e ‘
PN - T
: > = . .
-
N .- 5
& - e H
5 » n P . ® 3
=L .~ I
EE P . 25
K g5tk 0 - °t]
'e wEEe »
' Ko™ v M H
, / Y N . n o
» ,/"
L=
- E3 .
u - . “ s
£ = e
oss +
M N » .
¢ Shanks ‘§€
” ” (- EN
W u g
w . w
--,;L - s ™
s + > + s
» - " -« ”
- .
» » L
B
” o " Y .
. o
g .
.
“ " ’ OHerncgy 560 000 FLCT
> [rva s
oy ” 2 .
"
- » - * .
9 “ ’ * R
54| N ar .
. .
o0 0] “ R ’ .
o \} .n
| NO_SAV
| - . . Ve N
S ’ . e s
. - " ” .
- » R
g L— = R = B - 3o T S T T 31°57'30"
Rt Semve W 560000 FEET D)’ o 5 3 W el eaon W @ 230 ) \m»-r = RSk pres
£ ATE FLOWN
SPECIES E DATE FLOWN &,
Zm  Zosiera marina {eelgrass) Hy  Hydrilia veriicitiaa (hydritta) SURVEY STATIONS Ea N
RAM  Ruppia maritima (widgeon grass) Hd  Heteranthera dubia (waler stargrass) ' EWELL,
Ms (Eurasian Per  Pomamogeton crispus (ourly pondweed) B MD Charter Boat Field Survey MD-VA
Ppi redhead-grass} Cd  Ceratophyllum demersum (coontail) . Citizens Field Observation 0 9 9
Ppc Ppectinaus (Sago Ppu Hus {slender
2Zp palustris (horned Ngu  Najas guadatupensis {southern naiad) A VIMS Field Survey AMS 3739 1 NE-SERIES VBB
N Najas spp. (naiad] Ngr  Najas gracittima {naiad)
e (raec) ¢ & UsGS Survey
EC  Elodea canadensis (common elatea) C  Charasp. (muskgrass)
Va  Vallisneria americana {wild celery) Nm  Najas minor (slender naiad) SCALE 126,000 sk USF & WS Survey
TN Trapa natans (water chestnuti 1 o

U

Unknown species composilion

e
VIRGINIA INSTITUTE

o

1KILOMETER

OF MARINE SCIENCE

141



¢

UNITED STATES
LEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

7600 -y W
L

2730000 FEET pray;

sp30mp s
T

a0 1t b
ATERRAPIN SAND POINT]

GREAT FOX ISLAND QUADRANC: !

MARYLAND - VIRGINIA

s
7.5 MINUTE SERIES (TOPOGRAPHIC) y;,:p

58"

N3 CRIEFIELD 13 OUADRANGLE

e o 75°52'30"
Jymontime) 9 i

L) il
T P

. \ . o ’ o
SUBMERGED AQUATIC VEGETATION 1989

& | e00co reer
w0

wmifitcor
a0 e

880000 FeT

arve2'30”

2 Nt . . }.’
4 ‘ " ] o ’
- : : RmzZme@ %
i - ’ ’
HRm’ .
A3 .

i oo e £n £ S ARG AR R I W Tt T pae23n
DATES FLOWN
SPECIES 7-1-89 FOX, CEDAR, AND
Zm . Zosterd marina (@elgrass) Hv  Hydrilla vericillaza (hydrilla) SURVEY STATIONS JANES ISLANDS

Rm  Ruppia maritima (widgean grass)

Ms M spicatum (Eurasian
Ppf  Potamagetan perfoliatus {radhead-grass)
PpC  Poramogeton pectinatus (sago pondwasd)

Zp is (horned

N Najas spp. (naiad)

Ec Elédza canadensis (common elodea)
Va  Vallisneria americana (wild celary)
Tn  Trapa natans (water chestnut)

v Unknown species composition

Hd  Heteranthera dubia (water stargrass)
Pcr  Pouamogeton crispus (cudy pondwaed)
Cd  Ceratophylium demersum (coonlail)
Ppu illus (slender px

Ngu  Najas guadalupensis (southern naiad)
Ngr Najas graciitima {naiad)

c Chara sp. {muskgrass)

Nm  Najas minor (slander naiad)

1

SCALE 1:24,000
o

Wl MD Charter Boat Field Survey
@ Citizens Field Observation

A VIMS Field Survey

# uUsGs Survey

* USF & WS Survey

1MLE

VIRGINIA INSTITUTE

KILOMETER OF MARINE SCIENCE

142

6-19-89 SMITH ISLAND

GREAT FOX
[SLAND, MD-VA
100



gl UNITED STATES CRISFIELD QUADRANGLE

%:'::x DEPARTMENT NF THE INTERIOR MARYLAND -~ vlnamu
>3 GEOI UGITAL SURVEY 5 MINUTE - Cnoni)
7s~5z 30" S Tl ST Y S LTV L3 bt ) ® 87 m" 1)1 150000 FEED MDY o L LIIRLAL
RN < N 2 800

HB3, F . B S e

Vel 2\-'

'SUBMERGED AQUATIC VEGETATION 1989

ol

5

57'30°

N iy

, , )

R ' .
L oo ¥ \
L Doppram / B
-
.
f

. st
i
N E!

. N
3 N
. -
- ) .
s b
» 57
—58"
nmrwn — " .. / ’
30! - ;
A RCconack co N . . VIRGIIA s . “ Ve . o
o) T , . yoot ' A
/ © -
s Y s / v . - . s -
, i s PR & S o , .
AA4 : : vl . o .
4 -5 - Ry i/
™ » — ; .
s x Q . »
> [ ‘ . . LS . o 7
. . - T
. : M )
. . a
" < " “ S
oyl . - . M w0 L] o N ’ ‘ NN "
* . ” B
" .
) B » » " R - \
‘ o 2 .
. 4 ° " " * ’ B >
. L
0000 Fec, “ B 2 “ . . B o
o) |* . £l
" -
. o » ’ ’ " . “w
* - - >
» »” - ¢ .
” " » o N ’ .
v30" ’ e L] i e
e = T T - s e e % S T
e y
& DATE FLOWN %y
SPECIES T Oy
4,»"17' Zm  Zostera marina {aelgrass) Hv  Hydrilla verticitlata (hydnita) SURY EY ST, ATIONS
Rm Ruppm maritima (widgean grass) Hd  Heteranthera dubia (water stargrass} f C RI S Fl E LD
Ms spicarum (Evrasian Pt Potamageron crispus (curly pondwaed) M MD Charter Boat Field Survey MD-VA
. Cd ¢ it . .
Ppt  Powmageron perfoliatus (redhead-grass) eratophylium demersum (coontail) @ Citizens Field Observation 1 0 1
Ppc pectinatus {Sago Ppu pusiilus (stender
Zp i tusiris (horned NQU  Najas guadalupensis (southarn naiad) A VIMS Field Survey A2 3638 1Y MESERIES VA3
N Najas spp. (naiad) Ngr  Najas gracitlima (naiad)
Surve
EC  Elodea canadgnsis (camman elodea) C  Charasp. (muskgrass) ’ USGS Survey
Va  Vallisneria americana (wild celery) Nm  Najas minor {slender naiad)
) SCALE 124,000 ¢ USF & WS Survey
Tn  Trapa natany (water chestnut) 1 3 o 1L
u Unknown spacies compositian
b 3 0 " KILOMETER

143



2, UNITED STATES
“ UEI’ARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

75443°
800"

COMMONWEALTH OF ' JINIA
Dhartol

JANT

-f

W apmerown W

Indian
Hammack
al  Cove

A

2658 v mie
CRISFELD)

PLEEY

1% 170000 reer ou, . _ .‘ s
- L N XA R

O SUBMEBGED___AQ}JATIC VEGETATION 1989

g B MARLLAND o
e T T HIRGINIA ~—

00 LISHINOE.
R RTg

| IO

'
3

SAXIS QUADRANGLE
VIRGINIA - MARYLAND
2.5 MINUTE SERIES (TOPOGRAP:
w“ 7503y

swooos eexr| B
] . ,
] s , B
B South P -3
uen 4 2
i .
° BEASLEY BAY ‘ ;
. ; , , ¢ BAED - :. . [
. B o
: ° » - ¢ * Poubson . J.-n..“
””’"%-[5_- — T 780 FEeT AT T FEE L = s olpr e e A el
e DATE FLOWN Zo,
= SPECIES 7-04-89 -2
,‘#’3’ Zm  Zostera marina (eslgrass} HY  Hydrilia verticillata (hydrilia) SURVEY STAT|ONS S AXIS
RM  Ruppia maritima (widgeon grass) Hd  Heteranthera dubia (water stargrass) y . L]
Ms i {Eurasian PCt  Potamogeton crispus [curly pondweed) W MD Charter Boat Field Survey VA—MD
Ppl  Potmmogeton perfoliats (redhead-grass) Cd  Ceratophytiuwn demersum (coontail} @ Citizens Field Observation 1 02
Ppc 7 pectinatus (520 p Ppu 7 ittus (slander =
2p ia palustris (homed p NQU  Najas guadatupensis (southem naiad) A VIMS Field Survey s 3048 1 AW _SERIES vase
N Najas spp. {naad) Ngr  Najas gracillima (najad) . USGS Survey
EC  Elodea canadensis (common elodea} C  Crarasp. (muskgrass)
Va  Vallisneria americana (wild celery) N Najas minor (slender naiad) SCALE 124,000 Y USF & WS Survey
TR Tropa ratans [waler chasini) s o 1MLE
: " E v A INSTITUTE
U Unknown species compasition 1 KILOMETER OF MARINE SCIENCE!

1 s o

144

0"
18+00




S,

oy

UMNITED STATES

ol DEPARTMENT OF THE INTERIOR
& GEOLOGICAL SURVEY

7
I752:30"

622"

2 touraesaae -

COMMONWEALTH OF VIRGINIA
DIVISION OF MINERAL RESOURCES

JAMES L CALVER STATE GEOLOGIST

weAsusvisLE 9 0
£

20w, "SI N

llwla(si [

REEDVILLE QUADRANGLE
VIRGINIA

7.5 MINUTE SERIES (TOPOGRAPHIC)

SLA HEATUSVILLL (> GURBRANGLL

arsp v s
1LANCASTEmIE

8 coucocuune s

J
. @

SO AL '
»SUBMERGED AQUATIC VEGETATION 1989 5‘5

w1730t w
L

ST e

Beprigile @

Bel,

i

LR

“Swamp

s
A
» v * .
2
—ar3on
" "
e
o
om0
¥ o Rl
o
”.;:-22'30" "““""‘;‘""' K "‘,ff.',ﬁﬁ:"» W W R e e —’Jlg_ms
& DATE FLOWN
o SPECIES os0.89
2Zm  Zosiera marina (eelgrass) Hv  Hydritla verticillaia (hydrillay SURVEY ST ATIONS LE
Rm  Ruppia maritima (widgeon grass) Hd  Heteranthera dubia (water slargrass) ' RE E DV l L 3
Ms (Eurasian Per  Potamogeton crispus (curly pondweed) M MD Charter Boat Field Survey VA
Ppt  Potamegeton perfaliatus (rednead-grass) CA@  Ceratophylium demersum (coontaif) @ Gitizens Field Observation 1 06
Ppc ¢ ingtus (52g0 Ppu (stender T
Zp is {homed Ngu  Najas guadalupensis (southern naiad) A VIMS Field Survey WS 5758 V SE- SERIES Va3e
N Najas spp. (naiad) Ngr  Najas graciflima (naad)
EC  Elodea canadensis {common elodea) C  Charasp. (muskgrass) . USGS Survey
Va  Vallisneri i itd cel Nm  Najos minor {slender nai
allisneria americana (witd celary) lajas minor {Slender naigd) SCALE 124000 * USF & WS Survey
Tn  Trapa natans {waler chastout) s 9 1 MILE
U Unknown species composition VIRGINIA INSTITUTE

 KILOMETER

OF MARINE SCIENCE

316250



UNITED STATES

TANGIFP 121 ANR A

ADRANGLE

146

i, TUMMONWEALEH Ur vIPGINIA it “IK CO o
‘4, , DEPARTMENT OF THE INTERIOR BIVISION OF MINERAL 19 5NIVCES N OCRAPHIC) et
! GEQLOQICAL SURVEY JAMES L. CALVER, 5lAlk GLOLOQIST KW Embe 5 uaLRANGLE ¢

26 ey L Las sraon g 10 romedT P Heane | m sy L _amsancn rert o = TR e
T = @ M v gy
. " s S = . .
SUBMERGED AQUATIC VEGETATION 1989 - -
B - ren
. 2 - . Beere
@ .
e .
- . ‘o
. “ s = . B ! * N
= b u
o
w1 hd w
. =] s , , a
® ) - N
’ - = - ) =
! L=} ”
. N )
M - v gy
. . [S)
M )
\‘ . “
oLigm B L
v “ s
M e
. 2
DA2 ~ N
.+ + + o
™ “ .
3 , %
u
s
“ . M|
* v >
K3 " . =
. - 5 ” R . R s
- . (™
)
w s
B - " N , o |5
» - a ‘é;
13 + * éi
;3
" . i
. @
. — .
2 o s
. . oo
Y
y o . -
" .
> : ' B » “ i
N N »1 ”
’ P / 44 & s N A
. 2 Ce . + ” + Seraor
s ) £ " ,,
B ’ s
N 4
" » £ " *
& "
» . . . 4 B . ol
o] & R w2
° I 2 E
» ” . <haght
° . > -
N * B ”
* B ! . - & A4 > o
“ . . ¥ e
i e . » .
- "
. . . o ,
\\ .
e
. .
R * " - L [0
e ’ "
330000/ » . - . i
seer, .
. » .
- »
. “ ,
3 . ippommy
| - . "
» hd »
. B " "
» * "
" » " »
37a8 T u ; e T " Ty TR = A T e T T g it
e o T 27000 FEET I T w i A CREER i TR = YT oA
DATE FLOWN
SPECIES iy
2 Zostera marina (eelgrass) MY Hydriliz verricitiata (hydrilla) SURVEY STATIONS T AN GIER [ S L AND
RM  Ruppia maritima {widgeon grass) Hd  Heteranthera dubia {water stargrass) P . L
Ms  Myri picatum (Eurasian Per  Potamogeton crispus (curly pondweed) Bl MD Gharter Boat Field Survey VA
Ppf  Potamogeton perfotiatus (redhead-grass) Cd  Ceratophyllum demersum (coontail) @ Citizens Field Observation 1 07
PpC  Potamogeton pectinatus (Sago pondwead) Ppu {slendar
Zp ichelli is (horned NQu  Najas guadalupensis {southern naiad) A VIMS Fieid Survey AnS 5830 1V Sw-SERIES VBNt
N Najas spp. (naiad) Nar  Najas gracitiima {naiad) . USGS Survey
EC  Elodea canadensis (common efadea) C  Charasp. (muskgrass)
Va  Vallisneria americana (wild calary) NM  Najas minor (slender naiad) SCALE |;24Aooo Y USF & WS Survey
TN Trapa nawans (water chestaut) 1 o THILE
i ition VIRGINIA INSTITUTE
R U Unknown specias compaosition = = = ® WILOMETER OF MARINE SCIENCE]
4



652 30

37°6230"

g

$

]

UNITED STATES

-,
%"  DEPARTMFNT OF THF INTERIOR
3 .

R A
ey K

Glun

-

COMMONWEALTH OF VIRGINIA
DIVISION OF MINERAL RESOURCES
JAMES L. CALVER, STATE GEOLOGIST

s, w Rl -

| arser Kl K2
1

' SUBMERGED AQUATIC VEGETATION 1989 -

RN )
B . | N
v i \— - ! .
I .
PR
t
g \
kS
§ ¢ ‘y{ .
1 ! N
i ¢ K
L]
H B B
L e
v
o R .
™
.o
“ -
-~
g I S
ara0nt .
~
“ »
-
“ H v
a . “« o *
! s
| o " ”
e
. -
o«
ot v e .
P - .
! @
e T .
-+
“‘i‘ﬁi * +
anh ”
<
; * L
A
P - “
. . . ,
S e TSR e a lbumewﬁ‘ -
&
e
o SPECIES
~ Zm  Zosteramarina (aslgrass) Hv  Hydrilla vertcitiara (hydrll2} SURVEY STAT'ONS
RmM  Ruppia maritima {widgeon grass) Hd  Heteranthera dubia (water stargrass) f .
Ms spicatum (Eurasian PCr Poramogeton crispus {cutty pandweed) M MD Charter Boat Field Survey
Ppt  Potamogeton perfoliass (redhaad-grass) Cd  Ceratwophylium demerswn (coontaity @ Citizens Field Observation
Ppec 1 (sago Ppu ilfus (stander
Zp i is (norned Ngu Najas guadalupensis (soulhern naiad) A VIMS Field Survey
jas spp. {naiad| Ngr  ~ iltima {naiad
N Najas spp. {naiad) gr  Najas gracillima { )] . USGS Survey
EC  Elodea canadensis (comman elodea) C  Charasp. (muskgrass)

Va  Vallisneria americana {wild celary)
TR Trapa natans (water chesinut)

U Unknown species composition

Najas minor (slender naiad}
SCALE 1:24,000
o

% USF & WS Survey

1MLE

VIRGINIA INSTITUTE

V < o

TKILOMETER

OF MARINE SCIENCE

147

CHESCONESSEX QUADRANGLE
VIRGINIA ACCOMACK CO,

e ——‘ 37452307
c e
o
.
.
. e
S .
o -

TPARRSLE T
P

®
sroas

vDuiocn 12 s W1514S"

DATES FLOWN
7-1-89
7-24-89

CHESCONESSEX,
VA
108



i,

v AER AT A A

UNITED STATES
‘NTEDINR
L BY

COMMONWEALTH OF YIRGINIA

DIV EGhatd OF Bl A ases s

JAMES L CALVER, SLAIL GEOLOGIS
caw ™

PARKSLEY QUADRANGLE

M
“ 75037

e v e
(CHESCONESSER)

ol

N npar Bernarg
lniand H

- 4z W 1 A
T

BEASLEY

. BAY

um
"

~ SUBMERG

R T
R

s ST
ED AQU

J.
ATIC
\j VEGETATION 1989 *

TeipAom
S

30
27°42'30"

acwton « K

o

o
s30000]
rrer
. @ A - ’ ~ P 4
- . ‘!;' s ® N 3
L v T T agCoNAC Frangvasinym l:‘o w e . i T s
o DATE FLOWN *,
s SPECIES 7-24-89 &,
,ﬁ‘ Zm  Zostera marina (eslgrass) Hy  Hydritiaveriicillata (hydrilta) SURVEY STATIONS P ARK S LEY
RM  Ruppia maritima (widgeon grass) Hd  Heteranthera dubia {water stargrass) v y
Ms spicatum (Eurasian Per Potamogeton crispus (curly pondweed) Il MD Charter Boat Field Survey V A
Ppt  Potamogeton perfoliatus {redhead-grass) Cd  Ceratophylium demersum (coontail) ® Citizens Field Observation 109
Ppc rinatus (530 Ppu 7. itlus (stender
Zp  Zannichelli is (harmed NQU  Najas guadalupensis (southern naiad) A VIMS Field Survey - “w;:m“ -
N Najas spp. (naiad) Ngr  Najas gracittima (naiad)
rvi
EC  Elodea canadensis (common slodea) C  Charasp. (muskgrass) ’ USGS Survey .
Va  Vallisneria omericana (wild cetary) Nm  Najas minor (slender naiad) SCALE 124,000 * USF & WS Survey
TN Trapa natans (waler chastnuty 1 ) 1 MLE
U Unknown spacies composition VIRGINIA INSTITUTE

i 5 o

TKILOMETER

OF MARINE SCIENCE

148



UNITED STATES

s i
o, N COMMONWEALTH OF VIRGINIA URBANNA QUADRANGLE i
£ DEPARTMENT Of THE II:TERIOR DWISION OF MINERAL RESOURCES VIRGINIS h.»y"

- BRI . -« TAMY O R I

A
%
37y

e u w

35

e e 2520000 FELt

B PR e P Y

SU MERGED AQﬁATIC VEGETA iON 1989 /\

o

pree

42307

o

iy

T

Rasogit Fprm
Lining Sivp.

37737'30"
Fasamann

et
4 DATE FL %
9 “a
SPECIES AU X
J“f' 2M  Zostera marina (e8lgrass) HY  Hydritia versicitiata (hydrilla) SURVEY STATIONS U R AN N
BmM  Ruppia maritima (widgean grass) Hd  Heteranthera dubia (water stargrass) " B A 3
Ms spicatium (Eurasian PCr  Potamogeton crispus (curly pondweed) M MD Charter Boat Field Survey V A
i dnead: i " " .

Ppt grass) Cd  Ceratophytlum demersum (coantail) @ Citizens Field Observation 1 1 0

Ppc ¢ Ppectinatus (sago Ppu 7 pustlius (slendar

Zp patusiris {horned NQu  Najas guadatupensis (southern naiad) A VIMS Field Survey A 3651 HE —SERLES vBSe

N Najas spp. (naiad) Ngr  Najas gracitlima {naiad)

rve
EC  Elodea canadensis (common elodea) C  Charasp. (muskgrass) ’ USGS Survey
Va  Valiisneri it ild cel Nm o N stander naiad)
allisneria americana (wild cefery) ajas minor ( ) SCALE 124,000 % USF & WS Survey
TR Trapa natans (water chestnut} ' 5 9 IMLE
U Unknown species composition VIRGINIA INSTITUTE
! B o 1 KIOMETER OF MARINE SCIENCE

149



UNITED STATES
NEPARTMENT OF THE INTERIOR
GROLOTICAL SURVEY

m

COMMONWEALTH OF VIRGINIA
DIVISINN OF MINERAI RFROURCES

W ancasEm m n wakgaw 33 1

T

TLANCASTER co

270" n no_ 5
=y I \\@i ";'; S ol . o, Tn

25 VBN S

0

. VEGETATI

RGED AQUATIC
PR

vy

. N
Tevtor ¥
4R

TN Ny

HIBDLESER ™ 60— =~ e

_Lm asno s 1)

N 1989

IRVINGTON QUADKANGLE
VIRrNIA
NG G Al

76°22'30"
37eas

s
5730

ARNDRY VLLAGE ¥ it
EiEM T A

ZM  Zostera maring (ealgrass)
RM  Ruppia maritima (widgeon grass)

SPECIES

Hv
Hd
Per

Ms ? {Eurasian

Ppt  Potamogeton perfotiams {redhead-grass)
Ppe P {sago

Zp is (harned

N Najas spp. (naiad)

EC  Elodea canadensis (Gommon sladea)
Va  Vallisneria americana {wild celery)
TN Tropa natans (water chestaut)

u Unknawn species composition

Cd
Ppu
Ngu
Ng

Hydrilla verticitlata (hydiilla) SU RVEY STAT'ONS
Heteranthera dubia (water slargrass)
Potamogeton crispus {curly pondweed}
Ceratophyllum demersum {coontait)

iitus (slender

Najas guadalupensis (souther naiad) A VIMS Field Survey

Najas gracillima (naiad)
S Surve:
Chara sp. (muskgrass) ’ usG Y
N inor (slandsr naiad) Vi
s mior d SCALE 1:24,000 * USF &MVZS Survey
. o 1

v s G t KROMETER

Ml MD Charter Boat Field Survey
@ Citizens Field Observation

OF MARINE SCIENCE

VIRGINIA INSTITUTE

150

DATE FLOWN %,
6-30-89 e,

[RVINGTON,
VA
11

PHOTOREVISED 187
DA STSS 10 WH_SERIES YB3




151

. LN e COMMONWEALTH OF VIRGINIA PEEE S b0 alatiGre
G, DEPARTMEN] OF 1HE 1vizrwn DIVISION OF MINERAL RESOURCES VIRGINIA '
Y QEOLOGICAL SURVEY 7.5 MINUTE SERIES (TOPOGRAPHIC)
7622307 R S w w fbiile " ETE'S w L] L gt OIS
i . 5 ! ‘ -
L » f’y . Handingu P - “ .
=N AT e Ingram v .
[ V Cove .
sz0000
. Feer
3 * "
.
B e N
rd . ” ’ R an
. " - .
. . bl NB3 »
%JJ% ; \ - .
o L Prentice Crep, Rmyusniert pont
o
» N
Aght hed
E o
e
" "
P
st
+ < . - - azso-
M N
q
9 : K - “
¥ . . un
H
Barnes * ¢ N &
Craek " o
. . b .
5
»
. <
fﬂ * nn
| B
. hd e
a .
“ ” = "
“ o
wn
@0
40| - :ﬂ ~|a
. = X it
i)
P (&) -
.
e - g
o .
o
3
H
H
<
.
e
- ! a
480000 | v h
seer
FLEETS |\sLANd
. Ly ﬂ( & gy,
D < . - : Wﬁm(l m-- Iwm.-mmn‘ R
ALy CRELE TN " T h B ECTAVLE & nso‘ WESTianG 07 W W v e ik
i
s DATE FLOWN
B SPECIES 6-30-89
Zm  Zosteramarina (eelgrass) Hv  Hydritta verticitiata (hydrilla) SURVEY STATIONS FLEE B A
RM  Ruppia maritima (widgaon grass) Hd  Hereranthera dubia (water stargrass) " TS Y,
Ms M spicaium (Eurasian PCr  Potamogeton crispus (curly pondwasd) I MD Charter Boat Field Survey VA
Ppt  Potamogeton perfoliatus (redheac-grass) Cd  Ceratophyitun demersum {coontail) @ Gilizens Field Observation 1 1 2
Ppc  Potamogeton pectinatus {Sago pondwesd) Ppu sitius (slender
y TONSPECTED 1978
2p paiustris (hotned NQU  Najas guadalupensis (southern naiad) A VIMS Field Survey S NTRE Scwis vage
N Najas spp. (naia Ngr  Najas gracillima (naiad)
. (1) y # USGS Survey
Ec  Elodea canadensis (common elodea) C  Chara sp. (muskgrass)
Va  Vallisneria ameriee (wild cele Nm  Najas minor (slender naiad)
alisnera americana i SCALE 1:24,000 % USF & WS Survey
Tn  Trapa natans (water chestaul) 1 5 3 1NILE
U Unknawn species compasition VIRGINIA INSTITUTE
il i i g 5 \wioween  OF MARINE SCIENCE



UNITED STATES

'a% DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

COMMONWEALTH OF VIRGINIA
DIVISION OF MINERAL RESQURCES
JAMES L. CALVER, STATE CEOLQGIST

o _ -

.
g
NANDUA CREEK QUADRANGLE ~‘;*é
VIRGINIA - ACCOMACK CO. *

75 MINUTE SERES (TOPOCRAPHIC) &
5°5230"
3728

o

ar

20000
eeer

g

’ s on

azz0n

m

PUNGRTEAGUES

pgmonn

sroal® nye= m ny 3730~ " W crandies Stanes a“ L s arsueavent
" " » . a - T "
p— .
. SUBMERGED AQUATIC VEGETATION 1989 )
- . N Y ” "
e " “a
2 ™~ " " . w
2 - ’ “ L
! »
] " - .
. » . o .
) ”
/ d .
R . a .
oy a / »
- - - g » "
o] c ~ ; "
42307~ . f + ~ L. . .
/ ” ,, .
" » - * n »
| - " "
\ - .
& ' ® - ”
Y/ P . " ‘
w C" ’ / ) C H E S A P E A K E
; /; ; , »
N | ‘ . .
/ b/ TN . - »
/ oS )
! 0
y , / N B A Y . .
il / " / . - -
/ . L N !
. ” \ . .
“ \\ L " P
N \ R n
»” N - ’ .
Iy " ”
,,\/ P . .
-/ ” . oo . ’
/ - v El
/ » . R
/ // B . ,
“r / / + +
5| ,/ ® 5 “ . u ” "
7
( - . El "
\\\ O \ - " "
s »
; * - - . M .,
490000 / A\ ” n
FEET] / N *
“ ~ » . s .
// g " s ° 2 “
ngg] P ’ ” " "
/ N "
// % . B
y " ” "
» N .
n-zm.;;_'r - - s T o e g 0 s
SPECIES
ZMm  Zostera marina (eelgrass} Hy  Hydrilla verticittata (hydrilla) SURVEY STATIONS
Hm  Ruppia maritima (widgaon grass) Hd  Heteramhera dubia (water stargrass) i i
Ms  Myri spicatum (Eurasian Per Potamogeron crispus {curly pandwaed) B MD Charter Boat Field Survey
Ppt  Potamogeton perfolians {redhead-grass) Cd  Ceratophylium demersum {coontail) @ Citizens Field Observation
Ppc (sago Ppu Hus {slender px
Zp is (horned NQU Najas guadatupensis (southern naiad) A VIMS Field Survey
N Najas spp. (naiad) Ngr  Najas gracillima {naiad)
Surve
EC  Elodea canadensis (common elodea) C  Charasp. (muskgrass) ’ usas Y
Va  Vallisneria americana (wild celery) NM  Najas mnor (stender najad) SCALE 1:26.000 Y USF & WS Survey
TN Trapa natans (water chestnut) J 0 VWLE
U unk iti VIRGINIA INSTITUTE
Inkriown spacies composition b 0 o 1 KILOMETER OF MARINE SCIENCE|

152

3773730"
755230

DATE FLOWN
7-24-89

NANDUA
CREEK, VA
113

AMS 5850 10 W _SERIES VAN




o

37037

e
a

4
o

307

75052'30"

UNITED STATES
wLPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

Kl

‘quoomg

COMMONWEALTH OF VIKGINIA
DIVISIOM ©F MIfdl kAl (1 wnIRCES
JAMES L vauvcl S14iL SLoLOGIST

Cu T R L

N oEc ok @

E

%i-

” 4730+
¥

! ———
w0 ar3e ar

"
7 .- -
" ‘

SUBMERGED AQUATIC -
f < VEGETATION 1989 y\M

- .(....\ﬂ"‘}‘\(

PUNGCOTEAGUE QUADRANGLE :L
VIRGINA ~ ACCOMACK CO £
2.5 MINUTE SERIES (TOPOGRAPHIC) &

24

o @ e

o

P reed

SaczoMAG

Ppc

SPECIES
Zostera maring (ealgrass) Hy
Ruppia maritima (widgean grass) Hd
spicanun (Eurasian Pcr
dhead-grass) Cd
Potamogeion peciinatus (Sago pondweed) Ppu
palusiris (horned Ngu
Najas spp. (naiad) Ngr
Elodea canadensis (common eladea) c
Vallisneria americana {(wilg celery) Nm

Trapa natans (water chestnut)

Unknown species composition

Hydrilla versicitiata (hydnila)
Heteranthera dubia (walet Stargrass)
Potamogeton crispus (curly pondweed)
Ceratophyllum demersum (coontail)

F il

(slender

Najas guadalupensis (southern naiad)

Najas gracillima (naiad)

Chara sp. (muskgrass)

Najas minor (slander naiad)

SCALEJ 24,000

SURVEY STATIONS

B MD Charier Boat Field Survey
® Citizens Field Observation

A VIMS Field Survey

¢ UsGS survey

% USF & WS Survey

TMILE

VIRGINIA INSTITUTE

TKILOMETER

OF MARINE SCIENCE

153

DATE FLOWN
7-24-89

PUNGOTEAGUE,
VA
114

AMS 5435 (1 NE-SERIES VB3

[




UNITED STATES
. DEPARTMENT OF THE INIERIUR
- GEOLOGICAL SURVEY

PRI © VIRGINIA

v

-
‘o

): et L AR r: N Lo
= SUBMERGED KQUATIC VEGETATION 1989
53 Thpvog T T

. J ] AN
F AT o :P AR
0 vl .“’%.‘f‘%f‘\f D

Y S
AR Y

DATE FLOWN

SPECIES 6-30-89
Zm  Zostera marina (eslgrass) Hv  Hvdrilla verticittata (hydnlla) SURVEY STATIONS S ALUD A
Bm  Ruppia maritima (widgeon grass) Hd  Meteranthera dubia (waler stargrass) ' ]
Ms spicatum (Eurasian i PCr  Powamageian erispus (curly pondweed) B MD Charter Boat Field Survey V A
Ppf  Potamogeton perfoliatus (rednead-grass) Cd  Ceraraphytlum demersum (coontail) @ Citizens Field Observation 1 1 6
PpC  Potamogeton pectinatus (sago pondweed) Ppu pusillus {slander
Zp palustris {homed NgUu  Najas guadatupensis (southern naiad) A VIMS Field Survey PRI SIS ke
N Najas spp. (naiad) Ngr  Najas gracitiima (naiad)

USGS Surve
EC  Elodea canadensis (comman elodea) C  Charasp. (muskgrass) ’ Y
Va  Vallisneria americana (wild celery) N Najas minor {slender naiad) SCALE 124000 “* USF & WS Survey
TO  Trapa natans (water chestnut} 1 o TMLE
: VIRGINIA INSTITUT!

U Unknown species comgosition : = = : coweren OF MARINE SCIENCEE

154



%

S
t

&

-

oa0

”
3743730°
. ‘1 ”

£ oo,

4400004
eeer P

Sfaui tous 17
(8 0

i ial S L]

e

UNITED STATES
> DEPARTMENT OF THE INTERIOR
M GEOLOGICA: SURVLY

== MIDDLESEX 60
i

L

'SUBMERGED AQUATIC VEGETATION 1989

RN

e o]

COMMONWEALTH OF VIRGINIA

SAMES 1 ALYE

. s

[
o

yow
.

'
730 1 e
wAING o

ware Neck

Ui OGIST

CANCABTER 13 11
RN

e —

; Bome

WILTON QUADRANGLE
VIRGINtA

s
o

MIHTE S A
® . M n e
A - \l
~. © . -
"~ » A ™
~. “
. M
Lo
N e,
Lo
£ o "
2oy . "
w €, ~. © )
» ~ . i
- \' : ® |amooo
» AN N Jeer
<L N )
oo ]
/
I //
\
" ”
> et
- " . \'4
B
" \, : b
, , \ ) i
e _(IGAT , . \\K

7

3

BerTabi
Biwet

AR T

2 Niawea srore s o

Zm
Am
Ms
Pp
Ppc
Zp

Ec
Va

Zostera marina (eelgrass)
Ruppia maritima (widgeon grass)

(Eurasian
Potamogeton perfoliatus (redhead-grass)

Ppectinarus (sago
lusiris (homed

Najas spp. (naiad)

Elodea canadensis (common elodea)
Vallisneria americana (wild celery}
Trapa ratans (water chestnut}
Unknown species camposition

SPECIES

Hy
Hd
Per
Cd

Ppu
Ngi
Ng

=2

Nm

Hydrilla verticitiata (hydrilla)

Heteranthera dubia (water stargrass)

Potamogeton crispus (curly pondweed)

Ceratophyllum demersum (coaniail)
pusilus (slendar

Najas guadatupensis (Southern naiad)
Najas gracillima (naiad)

Chara sp. (muskgrass)

Najas minor (slender naiad)

SCALE 1:24.000
[

SURVEY STATIONS

M MD Charter Boat Field Survey
@ Citizens Field Observation

A VIMS Field Survey

& UsGS Survey

% USF & WS Survey

LMLE

VIRGINIA INSTITUTE

g o

1 KILOMETER

OF MARINE SCIENCE

155

ok 3730
it 76°22'30"

DATEFLOWN %,

6-30-89 e,
WILTON,
VA
117

1984
PHOTOREVISED 1973
AMS 5739 Ul SW_SERIES VA4



DELTAVILLE QUADRANGLE
VIRGINIA

2es0000 111 76"

LA

18
37 3730"

[
|
s
10000
. rerr
e
o ° 4
£ :ﬁ
“$
M N s
"~
A »
" &
n. ”
" a
l
” S
Lo
. - B "
4]
N |
« » ,.:
L] "
a,
s Jazaee
L=
vy
& Lo
B
(2 "
. o
" i
. )
P
: b
{o
i
"y
* ugjemy
. - 330
-t
DATE FLOWN
6-30-89

DELTAVILLE,
VA
118

1964

M5 3730 11 SE SERIES Ve

- UNITED STATES “OMMONWEALTH OF VIRGINIA
4 AEPARTUMENT A THE INTERIOR
: VEY 1 N
a7°37" zo~“l. w2 Jﬂmkwnuanyff_ rbEEss Bav 17 7"....,... m
- LU e ) er T
M /\'Sg_)\{‘ nl-vmmx“ P""‘l ]) év‘h", M Yuoe! Frar
T Pt .
spwer] e -
pyo Ihngen
: v o - "
o] "
. * + ” * 2
» o —— hd 3 4 10
wdl R - " .
T o 3 _
o
w — »
CRIVER » i
] Te——— - n
o ” Tt
——
~ &
..
DN
” B ~
+ »
» .,
R »
ungeay Pont
JA2 s
’ »
" 4 [
.
e
140000] B
4 Rm,Zm
ki,
E ARm ,’
s§ { GWVNN |S|7ANn
8 Rm @
HILLS BAY .
e ' .,,,,,.w,..,.,mmq\;w”m"”“ ‘m maTHE WS oy A 170 S
G"f
o5 SPECIES
A ZM  Zostera marina (elgrass) Hv  Hydrilla versiciliara (hydrilla) SURVEY STATIONS
Rm Ruppm maritima (widgeon grass) Hd  Heteranthera dubia {(water slargrass) f Field S
Ms B {Eurasian Per  Potamogeton crispus (curly pondweed) M MD Charter Boat Field Survey
Ppl  Pommogeton perfoliatus (redhaad-grass) Cd  Ceratophylium demersum {coontail} . Citizens Field Observation
Ppe F i {saga Ppu 7 pusillus (slender
Zp is {homed NQU  Najas guadalupensis {sauthern naiad) A VIMS Field Survey
N Najasspp. {naiad) Ngr  Najas gracillima (naiad) ’ USGS Survey
EC  Elodea canadensis {commen elodea} C  Charasp. (muskgrass)
Va  Vallisneria americana (wild celery) Nm  Najas minor (stender naiad) SCALE 126,000 * USF & WS Survey
TN Trapa natans (watar chestout) 5 o 1RE NIA INSTITUTE
i ti VIRG!
U Unknown spacies compasition : = = . LONETER OF MARINE SCIENCE

156



7600
et

pr—

)

440000]
ceer

UNITED STATES
- 'NT OF THE 'NTERIOR
OGICAL SURVEY

COMMANWEAI TH NF VIRAINIA
DIV IOt o8 MENEWAL ek s b5
JAMLY L CALVLEG S1ALL GRULUIIS)

5230 1w
NARDLA CREEN) e

JAMESVILLE QUADRANGLE
TP

e S -

g

SUBMERGED AQUATIC VEGETATION 1989

4 30° a“
2 30

A
2y

155730~
37

37307

w0000

©

e
4t

2
» _.
{
! A
i
/
! ” Q .
i \
/ x o
* {
Bt
“ AN
;
S
[
\
- » |
| \
s i oy
b /, o » .\’y’
!/, -
| » .’/ €
% ! | a
i P YN
\ B F 2
" : ,.l'/ -
. i
] /
“ . /8
& |
- ” / -
® »w | .
- / [
// : . o
[ . e
! !
: .
» ! ’ .
) "
i '/ 4 atgrr
» ! s az10°
i ; ,
[ ] ;
i L7 . |
b ) e :
P Y . ;
b B “ i
1 ;e i
|
f
. "
i ) .
s . " o /
| . ;
K - - 7
/ . -
! S are \ © [N
| N AN
" ” ' / - ~2 } , )L_
i s, 3 > ~ . ) .
‘ , BA2 S0 ké/
. ! : ¥ 7
) . oo ey P @%&'G, R
- 0] . mesville
/ - / @
' $ o / P @ \
. \ Yoo 4o 4 N
y
" =" . N~k i
‘ . ral
. , .
s - , B
. ° o
. s \ “
: " . j ’ x &\5(
. AA3S i R g
e T 7 7ied FeET T S 8730" Savir g TV ] LR e 35 > T e —
DATES FLOWN
SPECIES 6-12-89
7-24-89

Zm  Zostera marina {aelgrass)

Rm  Ruppia maritima (widgeon grass}

Hv
Hd

Ms spicasum (Eurasian Per
Ppt  Potamogeton perfoliatus (redhaad-grass) Cd
Ppe pectinass (Sago Ppu
Zp {homned Ngu
N Najas spp. (naiad} Ngr
EC  Elodea canadensis (common elodea) Cc
Va Vallisneria americana {wild celery) Nm
Tn  Trapa natans (water chastnut)

u Unknown spacigs compasition

Hydrilla verticitlara (hydria)
Heteranthera dubia (water stargrass)
Potamageton crispus (curly pondweed)
Ceratophytlum demersum (coontail}
{slender

Najas guadalupensis (southern naiad)
Najas gracitlima (naiad)

Chara sp. [muskgrass)

Najas minor (stender naiad)

1

SCALE 1:24,000
3

SURVEY STATIONS

Il MD Charter Boat Field Survey
@ Citizens Field Observation

A VIMS Field Survey

’ USGS Survey

Y USF & WS Survey

1MLE

A INSTITUTE

3 o

 KILOMETER

v
OF MARINE SCIENCE

157

JAMESVILLE,
VA
119



&

75°30"
FLIE

GEULOGICAL SURVEY

spa

Wsons rauersr

COMMONWEALTH OF VIRGINIA
DIVISION OF MINERAL RESOURCES

aw
n arsp

Braptns 12 M0
*

h ]

aTHEws 8 a0,

WARE NECK QUADRANGLE
VIRGINIA

gt

e

N

2730"
Y

‘J}\\\ ’
oh

7T

JA3

Qié%/ SUBMERGED AQUATI
) :: . .Z ‘/u‘zjb“{’w . .

T =N\ e

.

:,

A THEWS
S

»
370221307
"

0

3950000 FEET

L .
273" m GRS ™

SR

.
o
K

Zm
Rm
Ms
Ppt
Ppc
7

Ec
Va
n

Zostera marina (@elgrass)

Ruppia maritima (widgeon grass)

SPECIES
H

v
Hd

spicatum (Eurasian

Potamogeion perfoliatus {redhead-grass)

F inatus {Sago

is (harned
Najas spp. (naiad)
Elodea canadensis (common elodea)
Vallisneria americana (wild celery)
Trapa natans (water chesinut)

Unknown species composition

Per
Cd

Ppu
Ng
Ng
o

Nm

=~ c

Mydrilla veriicillara (hydrila)
Heteranthera dubia (water stargrass)
Potamogeton crispus (cutly pondweed)
Ceratophyltum demersum {coonlail)

F illus (slender
" Najas guadalupensis (southern naiad)
Najas graciltima (naiad}
Chara sp. {muskgrass)
Najas minor (slender naiad)
SCALEOI 124,000

SURVEY STATIONS

# MD Charter Boat Field Survay
@ Citizens Field Observation

A VIMS Field Survey

4 USGS Survey

H USF & WS Survey

IMILE

VIRGINIA INSTITUTE

by s o

OF MARINE SCIENCE

1XILOMETER

g, 2
VEGETATION 1989 ...
— N v

\ o eAE

S T e B
DATEFLOWN ™,
7-1-89 L5

e,

WARE NECK,
VA
122

1903
PHOYOREVISED 1080
CHA 7SR 1V NW -SERIES vESH

158



UNITED STATES
THE N
- SURVEY

ot Y coian Satek 1o

COMMONWEAI TH OF VIPRINIA

MATHEWS QUADRANGLE

74 HALHA ™S (3 wnnuns

W 7em000 1Lt

£

& foamoma o m
T 5

2

. &

pi =

17422307
76+22130"
2

\.
HilLs
I

UATIC VEGETATION

'

o A5

":"/“}’E

mamaaE | W ARG SaNroRT)

7 \;l‘-vunm F—3

%
S
P
3

SPECIES

Zostera marina (961grass}
Ruppia maritima (widgeon grass}

M spicatum {Eurasian

Potamogeton perfoliatus {tedhaad-grass)

F pectinagus (Sag0

is (horned
Najas spp. (naiad)
Elodea canadensis (common elodea)
Vallisneria americana (wild calery}
Trapa ratans (water chestnut}
Unknown specias composition

Hv  Hydrilla verticillata (hydrilla)

Hd  Heteranthera dubia (water stargrass)

Powamageson crispus (curly pondweed)

Cd  Ceratophylium demersum (caontail)
(stendar

Najas gundalupensis (southern natad)

=z
Q

Najas gracittima (naiad)
C  Charasp. (muskgrass)
Najas minor (slander naiad)

SCALE 1:24,000
L a

SURVEY STATIONS

W MD Charter Boat Field Survey
@ Citizens Field Observation

A VIMS Field Survey

# UsGS Survey

% USF & WS Survey

IMLE

VIRGINIA INSTITUTE

1 s o

1KILONETER

OF MARINE SCIENCE

159

OATE FLOWN
6-11-89
MATHEWS,
VA

12

1988

AMS 5758 1V NE-SERIES vas




UNITED STATES COMMONWEALTH QOF VIRGINIA FRANKTOWN QUADRANGLE o

NFPARTMFNT 9F THE INTERIOR DIVIiSION OF MINERAL RESOURCES SRGINIA HORTHAMITTD i N
. « AL SURVEY JAMES L. CALVER, STATE GEOLOQIST © MINUTL SERIES (TOPOURAPHIG v
P (e L u 1 s saweqvge o2 f witEsviie a 55 i e _-pnedensny TSSO

Ve = U e

S " SUBMERGED AQUATIC VEGETATION 1989
] (/\/ . ‘ 1',\ /,’ w
) gl
o A 75 :,

ST
iy

gl

RN

.,

o1
£

"Saa vt

INASSAWABOX]

J,&Q,@ 7Wu{son1£‘: NECK
PR

’ S

/

i

., 4
30000
reet)
B
arazage | 0 3 500 P T W W
8 %
s DATE FLOWN 3
P SPECIES 612:89 %
ZM  Zostera marina (eelgrass) WY  Hydritla verticitlaca (bydrilla) SURVEY STAT|ONS
Rm  Ruppia maritima {widgeon grass) Hd  Heteranthera dubia (water stargrass) \ . F RAN KTOWN b
Ms i spicarum (Eurasian itfoi Per  Potamogeton crispus {curly pondweed) B MD Charter Boat Field Survey V A
Ppt  Powmogeton perfoliatus (redhead-grass) Cd  Ceratophylium demersum (coontail) @ Gitizens Field Observation 1 2 4
Ppc i {sag Ppu ¢ itlus (slender 156
Zp ichelli is (harmad NQU  Najas guadalupensis (southern naiad) A VIMS Field Survey AME sE58 ¥ W _SERIES VASY
N Najas spp. (naiad) Ngr  Najas gracittima {naiad)
)
EC  Elodea canadensis (common elodea) C  Charasp. (muskgrass) ’ USGS Survay
Va  Vallisneria americana {wild celary) Nm  Najas minor (stander naiad) SCALE 1:24.000 * USF & WS Survey
TN Trapa nasans (water chestnut) 1 s o ThLE VIRGIN
y . INIA INSTITUTE

U Unkngwn spacies compositian b s 3  KomETER OF MARINE SCIENCE

160



UNITED STATES
AmmLemHENT AT TUE INTEDIND

Lok y
ot ] B o7 40" o waLkeRs) @ ay @

Ty A ' A g
VEGETATION 1989 '

COMMONWEALTH OF VIRGINIA

AIHCIAN AT MINEDAI DEGANRRRS

BRANDON QUADRANGLE
IRGINIA

76 MINUTF SFRIFS (TOPOGRAPHIC)

Qa1

toan s &
4y Z

e et LQfsuenwsnc;.en AQUATIC

- .
~ B Hal

s
=

w28 a0

Srwrous 60

]

Morrit

P
(gHARLES CiTv

g

[
A
7 '
i l
>
TR
L2
wm
,
\ e oo,
P . .
- A .
ST TR "
e L
p SN
K aa
‘ ]
: \
‘ A\ -
] \

Lan fun Y

N
¢ . .
AT \ 3 R v rraron s v = - o o .
DATE FLOWN

o SPECIES Lown
- ZM  Zostera marina (€elgrass) HY  Hydrilla verticitiata (hydrilla) SURVEY STATIONS

RM  Ruppia maritima (widgean grass) Hd  Heteranthera dubia (water stargrass) ' B RAN D O N 3

Ms spicatun (Eurasian Pcr  Powmogeton crispus (cutly pondwaed) M MD Charter Boat Field Survey V A

Ppf P iars (redhead-grass) Cd  Ceraiophyitum demersum (cooniail) @ Citizens Field Observation 1 27

Ppe pectirates {Sago Ppu s {stender - -

2p i is (horned NgU  Najas guadalupensis (southern naiad) A VIMS Field Survey wea 1980 L FroToneuseo om0

N Najas spp. (naiad) NQF  Najas graciltima {naiad}

rve

Ec  Elodea canadensis (comman elodea) C  Charasp. (muskgrass) . USGS Survey

Va  Vollisneria americana (wild celery) Nm  Najas minor (slender naiad) SCALE 124,000 * USF & WS Survey

T Trapa narans (watar chestout) 1 3 ) 1MRE

U Unknown spacies composition VIRGINIA INSTITUTE

! ® ° 1 KILOWETER QOF MARINE SCIENCE

161



By, UNITED STATES COMMONWEALTH OF VIRGIMIA CLAY BAI“":;G?:'JI:DRANGLE “'::f’*
s, DEPARTMENT OF THE INTERIOR DIVISON AF MINFRAS. RESOIRAFS - s
N “FOIOGICAL SURVEY JAMES | € ALVER STATE GEOLOGIST P

o 9y
37+2230"

T e N~ ST B AN i Sy R 171
> . SUBMERGED AQUATIC VEGETATION 1989 <~ .j "/ )

S ey Y el P~
" ' 7 e - :
A i 3 7 ONC \ [

ACHIELES!
YhEY

&

Glovcosi Putd .
Sl Bt

Gloucsster Point

% VORKTOWR Z ey
SR

SPECIES DATE FLOWN

7-1-89
Zm  Zostera marina (eelgrass) Hv  Hydritla veriicitlata (hydrilla) SURVEY STATIONS Y N
Rm  Ruppia maritima (widgeon grass) Hd  Heteranthera dubia {watar stargrass) f ) CLA BA K
Ms i icatum (Eurasian il PCr  Potamogeton crispus (curly pondwesd) M MD Charter Boat Field Survey VA .
Ppt  Potamogeton perfoliatus (rednead-grass) Cd  Ceraiophylium demersun (coontail) @ Citizens Field Obsarvation 130 A
Ppc pectinatus (5ag0 Pou » sillus (slender p o ’
2p ickelli is (homned NQU Najas guadalupensis {southem naiad) A VIMS Field Survey N
N Najas spp. {naiad) Ngr  Najas gracillima (naiad} ’ USGS Survey
EC  Elodea canadensis [common alodea) C  Chara sp. (muskgrass) .
Vi isneri i id NM  Najas minor (sl i
A Vallisneria americana (wild celery) M Najas minor (slender najad) SCALE 126,000 Y USF & WS Survey

TN Trapa natans {water chastnut) 1 [ 1MRE

i iti VIRGINIA INSTITUTE
U Unknown species composition : = = TR OF MARINE SCIENCE

' 162



ey

bR

s3m t0us i

o

cEAY Ak A onoumany azs 1m0t

4

avoucesren 1)
UAVESHANS

wgwron? utws 18 ur

UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

_ e

SUBMERGED AQUATIC
VEGETATION 1989\

COMMDNWEALTH OF VIRGINIA

hCES
.IAMI SR

2730 M ”
2 S

L.
AR WGy )

uGIST

2630000 FEFY

o Maoost. des. amd ublhed b the Genira) SDA2 ScaLt ) 20
&
& SPECIES
2m  Zostera marina (gelgrass) HvV  Hydrilla verticitiata (hydrilla) SURVEY STATIONS
Am Ruppla maritima (widgeon grass) Hd  Heteranshera dubia (water slargrass) ' .
Ms picatum (Eurasian PCr  Poramogetor crispus (curly pondweed) B MD Charter Boat Field Survey
Ppi F i d) grass) Cd  Ceratophylium demersum (coontaily @ Citizens Field Observation
PpC  Powmogeion pectinatus (Sage poncweed) Ppu itus (slandar
Zp palustris thornad Ngu  Najas guadalupensis {soulhern naiad) A VIMS Field Survey
N Najas spp. {naiad) Ngr  Najas gracillima (naiad)
USGS Surve
EC  Elodea canadensis (common alodsa) G Chara sp. (muskgrass) ’ Y
Va  vati Id cel Nm  Naje lender naiad)
isneria americana (wild celary) lajas minor (slender naiad) SCALE 126,000 Y USF & WS Survey
Tn  Trapa natans (water chesinut) 1 a 1RILE TUTE
i i VIAGINIA INSTI
U Unknown species composition e = = " OLOMETER OF MARINE SCIENCE

163

ACHILLES QUADRANGLE
VIRGINIA

7.5 MINUTE SERIES (TOPOGRAPHIC) oS¢

R
N e
N - ” -
\~
" \ N
e -\, i
"
A
" \
\ ™
A
‘e
L I
ag
"\9 0000
» " %‘\ reer
. P
o * K
o \\
»
I
>

RTW POINT COMPGRTY
L

e

* »
L s
Te2z 30"
*,
DATES FLOWN
6-11-89 K
7-1-89

ACHILLES,
VA
131

Bd



.

UNITED STATES
NEPARTMENT OF THE INTERIOR

. GEOLOGICAL SURVEY

802
230

o]

é,

4

=

]

9730 1w o
achitEs

&

230" ngeea,

COMMONWEALTH OF YIRGINIA

AT

IR

AR I

[\ \ [___\n \X”‘ om0 a3 0

SUBMERGED AQUATIC VEGETATION 1989

|
NEW POINT COMFORT QUADRANGLE

VIRGINIA
7.5 MINUTE SERIES (TOPOGRAPHIC)

T/ HATHEWE 15 QUADANGLL

B 2esccorcen w76
A

4wscv\

/.

oy

37*22'30"

iy

"

e

P ¢ ~ \ ; Zm
@ N \\ N, [ ) .
D \ L LT
AL /\/_/ 3 \‘ e .
oa { i . - N s - . |
17307 \ S - "{e{% + - " / 4
D2 “
(= \ h " . - ¥/ g
A
) N, X
| \ \ .
e \ :"?
NN \ "
\ \ v
. b . e -
FEET N
- u ” &
° Q‘
” c’ »
. . %
o . “
f 3 * L3
P e = ™ —— e - - — o
o
&
¥ SPECIES DATE FLOWN.
\,p%"' ZM  Zosiera marina (eeigrass) HY  Hydrifia verticillata (hydrilia) SURVEY STATIONS
Am Ruppuz maritima (widgeon grass) Hd  Heteramthera dubia (water stargrass) P N EW PO I NT
Ms ¥ spicaturs (Eurasian PCr  Potamogeton crispus {curly pondweed) W MD Charter Boat Field Survey | OMFORT. VA
Ppt  Potmogeton perfoliatus {redhead-grass) Cd  Ceratophylium demersum (coontail) @ Gilizens Field Qbservation ’ 132
Ppc inatus {sago Ppu (slender
Zp i (harmed Ngu  Najas guadalupensis (souther naiad) A VIMS Field Survey AN 5738 1v SE-BEIES vaze
N Najas spp. (naiad) Ngr  Najas graciltima {naiad}
Ec  Elodea canadensis {common elodea) C  Charasp. {(muskgrass) ’ USGS Survey '
Va  Vallisneria americana (wild colery) NM  Najas minor {slender naiad) % USF & WS Survey

Trapa natans (water chestnut)
u Unknown specias campasition

i

SCALE 1:24,000
o

TMLE

VIRGINIA INSTITUTE

IKILOMETER

OF MARINE SCIENCE

164

= 3701y
ommp, 76018



UNITED STATES
DEPARTMENT OF THE INTERIUR
GEOLOGICAL SURVEY

N "
DIVISION OF MINERAL RESOURCES
JAMES L. CALVER, STATE GEOLOQIST

CAPE CHARLES QUADRANGLE
VIRGINIA—NORTHAMBTGN CO
7.5 MINUTE SERIES (TOPOGRAPHIC)

76°07'307 s o @ LE3 ) © @ 2300w ” 2120000 EL m Y -
“ ~ *
”
ogpe | 2 N - *
» s
° v .
-
A " sy
s . .
. » . .
“ “ < » o X
»
2 - » / g 380000
0 2 FEET
o - ”»
- : »
H
» ? “
o A M A
"
» " N
. v ‘ 2
e ., "
IT + S + &
o
‘ g
i - » B -
l 5 .
»
" o
a ¢ » " ”
» . i
v “ "
" »
:
. »
31
g “ . " * §=
N ]
N A ® 5
.
~ w Q’ " el .
toa
x5 }
. ” E B
5 X
“ s . .
- &y s » "
o "
q v
o + + Y
* - ” . .
v N
t 2
n . &l
; w 2 “ .
) "
- & » E
x . : s . B -
. S i R §
, . - " é
> w ¥
[ o . . B
£ ° »
’r‘ - 3 s - . .
"‘, - e B . wn )
i . - , ik o
. [y
. g
. i
Y
. )
M w “ - ¢ s
w I - L I e - g cnien - T T - T e r ek i
DATE FLOWN 5,
SPECIES © 6-12-89 ™

2Zm  Zosteramarina (eolgrass) Hv  Hydritig verticitiata {hydrilia) SURVEY STATIONS

Rm  Ruppia maritima (widgeon grass) Hd  Hereranthera dubia (water slargrass) \ .

Ms picatum (Eurasian Per  Potamogeton crispus (curly pondweed) I MD Charter Boat Field Survey
Ppt rfolic dhead-grass) Cd  Ceratophytium demersum (coontail) @ Citizens Field Observation
Ppec  Potamogeton pectinatus (Sago pandweed) Ppu 7 lius {slender

p palustris (horned Ngu  Najas guadalupensis {southern naiad) A VIMS Field Survey

N Najas spp. raiad) Ngr  Najas gracitlima (naiad) . USGS Survey

EC  Elodea canadensis (common elodea) C  Chara sp. (muskgrass)

Va  Vallisneria americana (wild calery) N Najas minor (slander naiad) SCALE 124,000 % USF & WS Survey

Tn  Trapa natons {water chestnut) ' a TILE

U Unkoown spaces composion B— e JRGINIA INSTITUTE

CAPE CHARLES,
VA
133

ANS 5758 1 SE-SERIES V3¢

165



UNITED STATES
DEPARTMENT OF THE INTERIOR
GEQLOGICAL SURVEY

npeg “

COMMONWEALTH OF VIRGINIA
DIVISIGN OF MINERAL RESOURCES

2034 v 20
s 57°30" 0 FRANKTOWN

macHirined ¢

B mamoworic s {0

ngean

amasar
(CAPE CHARLES)

§
Blourcommes 1w

reer]

o

X TOWN

MERGED

A

/ . N

! A

Figpew-

ot

AQUATIC VEGETATION 1989

feem .0

o INDIANTOW,

Z
oG

P Kl

Cem

fae
"Focay

Ne|

NECK

HOCKHopy L

. . 4 o
3 i et Chngen ST
K et o R
H o~ ‘ . - - . i
& ® - ' . . .
o N . RUR 1 :}%/ )
S i Iy » -7
37415 1 - L L4 g .~ i { - xzm
T 27300 FreT o P ST oSN Ty RSN it
»
&
e SPECIES
o ZM  Zostera maring (8eigrass) Hv  Hydrilla vericiilara (hydsila) SURVEY STAT|ONS
Rm  Ruppia maritima (widgeon grass) Hd  Heteranthera dubia {waler stargrass) ¥
Ms i {Eurasian Pcr  Potamogeton erispus (curly pondwead) Il MD Charter Boat Field Survey
Ppl  Poamogetonperfoliats (redhead-grass) Cd  Ceratophyltum demersum (coonaily @ Citizens Field Observation
Ppe pectinans (Sago Ppu usitius (slender
Zp {norned NQU  Majas guadatupensis {Southern naiad) A VIMS Field Survey
N Najas spp. (naiad) Ngr  Najas gracitlima (naiad)
EC  Elodea canadensis {common elodea) C  Chara sp. (muskgrass} ’ USGS Survey
Va  Vallisneria americana (wild calery) NmM  Najas minor {slender naiad) SCALE 126,000 Y USF & WS Survey
T0  Trapa naians (water chesinut) 1 P (mLE

U Unknown specias compasition

VIRGINIA INSTITUTE

¥ 5 0

1 KILOMETER

OF MARINE SCIENCE

166

CHERITON QUADRANGLE
VIRGINIA - NORTHAMPTON €O
25 MINUTE SERIES (TOPOGRAPHIC)

™ 2mome i

5

i
-
Kk

s

CHANNEL.

o

~

TIDAL

FLat

75752

DATE FLOWN
6-12-89

CHERITON,
VA
134

AMS 383 IV SW SERIES VaN

7845230

st
P
o
o

~2230"

10000
et

3715
e

,

<,



76°
Exs!

wrsianseums 8 1

micreonn s m
v SANEBLR S

0%

3030 4w
430 tELAN

7'3p~
eesesste

b

UNITED STATES
MENT OF THE INTHRIOR
:OLUGILAL SURVEY

5geon

AT

] ¢ B
giun.n‘,n'rw .

T bt~ JASU ST gl e Ty S
r i ”C"WF) '/-,\1(—} : IRLRIRID 8 S i

\‘_c.;;il \\ - ;—{j
/. e
b X

-

BALALTA G i
MCOE MINGRAL 1D sSOURES

susn s se
41 (claY akhrs L)
o7

o Bt ST BS . I R
AQUA

TIC VEGETATI

sascsrows 1e ur

w3207 REALTAS 1o

3

N

s BA2

e

en g ‘.,,
oy
N
\ B

gvsrce Boinr 22w

A T

RS
089 s

YORKTOWN Ql12JRANGLE

| OPUGRAPHIC

J——
xS 2580000 FELT 76

hNIe:
Pl
/2

30"

Aty

TOGUGION WESTT

7
§720 e NEWPOAT MEWS ONTERSTATE S ¥ 4T

v
Teabane

REESANEVE S ranse e

Zm
Rm
Ms
Ppf
Ppc
2p

Ec
Va

Zostera marina (@elgrass)

Ruppia maritima (widgaon grass)

spicatum (Eurasian

(redhead-g
F i {sago

ia palustris (horned
Najas spp. (naiad)

Elodea canadensis (common elodea)
Valiisneria americana (wild celery)
Trapa natans {water chesinut)
Unknawn species compasition

Hv
Hd
Per
Cd

Ppu
Ng
Ng

= e

Hydrilla verticiilata (hydrilla)

Heteranthera dubia (water stargrass)

Potamageion crispus (curly pondweed)

Ceraiephyllum demersum (coonlail)
pusillus (slander

Najas guadalupensis (southern naiad)
Najas gracillima (naiad)

Chara sp. (muskgrass)

Najas minor (slender naiag)

1

SCALE 1:24,000
[

SURVEY STATIONS

Il MD Charter Boat Field Survey
@ Citizens Field Observation

A VIMS Field Survey

& UsGS Survey

Y USF & WS Survey

TMLE

VIRGINIA INSTITUTE

s 0

1 KILOMETER

OF MARINE SCIENCE

DATE FLOWN
7-1-89

YORKTOWN,
VA
139

PHOTOREVISED 1080
MA 3658 1l HE-SERIES Va3

167




B

'<:;;;_W uEPART:g;IrEgFS-'Ar‘:ITEEISNTER|0R SOMMONWEALTH OF VIRQINIA POUORIN A ANOLE, d;‘;ﬂ‘
e DIVISION OF MINERAL RESOURCES 75 MINUTE SERIES (TOPOGRAPRIC)
. GEOLOGICAL SURVEY Y
3w s e P - m e _m w__alwit _ m oy " o w 56-5330"
’ i Yuirar 7t PR ’ 5 = o 2 R ELALL

; YAL . , R - SN - 7, R . ot
VAZMSA W . - :r;'
e XS Z0 : SUBMERGED AQUATIC VEGETATION 1989 R
> o RN DT —— ; i - . cﬁ"ﬂ"/ .
' SR e - oot
o
g
5
5
H
&
g
83|
§f
i
ay
230
i
5
i
HRHR
g
&
3
P
=
wifd
] B
Ass
i AL
=§ *1(“' gf
-
wil]
g -
=
©
|
0
i
Pha ooy
i
i
HE
B
e
100000
ceer
g
I
P
PN
17°9730° c’ ‘\7) : = e — _ 5 e~ 4 AD 377a¥ 36"
Sevior 3530000 FEET R o T 1 27,307 N w0 10U 134 o S NoRTm W " e el B e 1
JATEFLOWN %,
SPECIES 7-1-88 | &
Zm  Zostera marina (8elgrass) Hv  Hydrillaversicillata (hydsilla) SURVEY STATIONS P OQ U O S O
Rm  Ruppia maritima (widgeon grass) * Hd  Hereranthera dubia (waler stargrass) P .
Ms i spicasum (Eurasian Per  Potamogeton crispus (curly pondweed) M MD Charter Boat Field Survey WEST, VA
Ppf  Potamogeton perfoliatus (redhead-grass) Cd  Ceratophyilum demersum (coontaily . Gitizens Field Observation 1 4 O
Ppc F e {sago ) Ppu pusillus (slendar s
Zp ichellia palusiris (horned Ngu  Najas guadalupensis {southern naiad) A VIMS Field Survey Preriti i
N Nojos spp. tnatac) Ngr Najes gracillima (naiad) ¢ UsGS Survey
EC  Elodea canadensis (common alodea) C  Charasp. (muskgrass) ,
Va  Vallisneria americana (wild celery) NM  Najas minor (slender naiad) SOALE 1:26.000 J USF & WS Survey
TN Trapa natans (waler chasinut) 1 [ 1 MLE GINIA INSTITUY
. - VIR
u Unknown species compesition . = = % KILOMETER OF MARINE SCIENCE

168



o UNITED STATES POGUOSON EAST GUADRANGLE
IMMONW| VIRGIN
EPARTMENT OF THE INTERIOK COMMONWEALTH OF VIRGINIA VIROINIA

GEOLOGICAL SURVEY 7.5 MINUTE SERIES (TOPOGRAFHIC)
SRS e T '} woml W wew SSi comron M s o - W 260000 1ert - PR
g ; = . n_.l
. - ! - - s N
- - SUBMERGED AQUATIC VEGETATIO
. - N 1989 . e
- vert
. . o -t
k1 " * ”
. ‘ n
| . . . » »
* » B %
B
¢ “ - : » .
g " o
3 ® » u
* i
a \ - *
. N / p o
- “ i ”
M R .
N y

o ° N »
B . " ~ -
" N . L . e
wl R )
” " "
- e ®
- -
, »
e - * ~ » " +
“ " w)
o "
an " | N "
P * » ™ ok S Ligninouse
. . - .
12307 + . 12230+
» »
. /
» » »
anr
ouf 7 . " ” a . .
J. N
N _
. A . .
» ’
» w
“ " il »
¢ T
wr - Pod H « E 8 A P E .4 K E B A Y M
N K “
ot/ . “
o e . . MA4 ”
al o4 auosan telats .
38 & . , .
53 S{é"\ . . ) »
8 )
SE .
" *
.
‘ ‘ LA2 | .
f
- el
" . . : »
o N " -y
s . .
. . "
»
»
B
x P
an
»
o
» “ "
»
s
»
. B
. "y
" »
‘ o
. .
s » wy
. ”
N
“
o
» . an
,,
. .
N B “ g
. !
ey e T T, oS

e SPECIES DATE FLOWN
b 2Zm  Zostera marina {gelgrass) Hv  Hydnilla verticitlaa (hydaita) SURVEY STATIONS
Rm  Ruppia maritima (widgean grass) Hd  Heteramhera dubia (water stargrass) " P OQ U OSO N
Ms spicatum (Eurasian Pcr  Potamogeion crispus (cutly pandweed) M MD Charter Boat Field Survey EAST VA
y
Ppf (redhead-gi Cd  Ceratophyitum demersum (coontail) @ Citizens Field Observation 1 4 1
Ppc pectinarus (Sago Ppu pustilus (slender vt
Zn ichellia pafustris {horned NQU Najas guadatupensis (southern naiad) A VIMS Field Survey VIS 7.
N Najas spp. (naiad) Ngr  Najas graciitima (naiad)
u
EC  Elodea canadensis (cammaon elodaa) C Charg sp. (muskgrass) ’ USGS Survey
Va  Vallisneri i ild cek Nm  ~ is lender naiad
allisneria americana (wild celery} ajas minor (slen iad) SCALE 126,000 Y USF & WS Survey
Tn  Trapa nasans (water chestnut) 1 I ThLe
VIRGINIA INSTITUTE
u Unknown spacies compositian 5 = = : CLOMETER OF MARINE SCIENCE

169



UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

7670730" o
B W

COMMONWEALTH OF VIRGINIA
DIVISIOM OF MINERAL RESOURCES
JAMES L. CALYER, STATE QEOLOOIST

ELLIOTTS CREEK QUADRANGLE
VIRGINIA - NORTHAMPTON CO

7.5 MINUTE SERIES (TOPOGRAPHIC) il
] w 5 o L) tcart BramLED @ 230 3 A
T T
. SUBMERGED AQUATIC VEGETATION 1989
ey, . v u
i o
£
m
. » =
" W )
. P Tt
“ “ , e Q= iz "
u N d
™ % P 2 . & %%
B z v R
» “ T ;
" : ® o " :
® o . a . N -
+ = .
——j - . N : B
i ” 2 = ;
i o z e
' - ,; w
i “ - " L +
n -
$ » _ * x 3
) b
Ta o ® ’
gl - .
w »
» » % + .
- k4 " - » N N
Lza0rt + + 1230
Y - B s
i » s B
A % "
" - | =*
v \\ )
» + N
h 3
ka . "
p \
i » - L
A ” \
M .
» .
o - - \
L SCRN . 3,
8
= » » . 2
e
. i
- » - ™
- ,
.l " . >
b £
"
»
2 1: " » ® . s
» -
i * i - !
»
” n . » -
»
. . " M » -
. » - »
- » » Rl
i S » " . * . a »w . .
w0 + + i
v » ”
»
AN . " » ” R
i * - Ll s »” - S
| » ", .
| » ” . » %
sl ! »* » »
- / i ” . ” »
» -
»
S “ ,, ”
/ ) =
/ \‘ K » -
..
' ” n . » » » N R
ap| ! * -
i » - » ” . » n
g ; a” ” - ”
P
! - » »
i B ° N » N o
/ - “ .., . o m
| » A = »” O—» *
/ - s » » '\6
” M » ;
/ \ ” » R » » >
{ ” E g
! - | » " - n o » (\“7 x
: » N
a0a000 ' - 2 p—
reet " * »” » *
» <
" & . " " ” . » ” .
- Y » L4 »” »
» "
- .
oy b = T w — = = i 5 5 e A
DATE FLOWN o,
o,
SPECIES 6-12-89 T
Zm  Zostera marina (seigrass) HY  Hydrilla verticitlara (hydrilla) SURVEY STATIONS ELLIOTTS
Rm  Ruppia maritima (widgeon grass) Hd  Heteranthera dubia {waler stargrass) N .
Ms i (Eurasian Per  Powmmageton crispus (curly pondwaed) B MD Charter Boat Field Survey CREEK, V A
Ppf  Potamogeton perfoiians (rednead-grass) Cd  Ceratophylium demersum (coaniail) . Gitizens Field Observation 1 42
Ppc 7 peciinatus {Sago Ppu pusitius {slender px -
- <
Zp is (hormad NGU  Najas guadalupensis (southern naiad) A VIMS Field Survey s 50 1 S vate
N Najas spp. (naiad) Ngr  Najas graciltima {naiad) ‘ USGS Survey
EG  Elodea canadensis {common elacea) c Chara sp. {muskgrass) ,
Va  Vallisneria americana {wild calery) N Najas minor (slender naiad) SGALE 1:24.000 Y USF s:ﬁs Survey
TN Trapa natans (water chestnut) 1 D
” y - A INSTITUTE
U Unknown species composition b = % Y CLOMETER OF MARINE SCIENCE

170



5 UNITED STATES
% COMMONWEALTH OF VIRGINIA
% DEPARTMENT OF THE INTERIOR DIVISION OF MINERAL RESOURCES
. GEOLOGICAL SURVEY
. 75'0.0' g ) 43 oo Ia e " srsop “OSHACREGE N w Pt ]
! SO S I > H 7
TR 2 - o i

ogpmay

o]

wi

g

300 000)
ceer

.
A

earges

‘(.,

v

37°0730"
7600

2730000 FEET w3

oRGIN T R ] it

TOWNSEND QUADRANGLE O
Lxd

VIRGINIA - NORTHAMPTON CO. 3
7.5 MINUTE SERIES (TOPOGRAPHIC) &
n_ 12760000 £E o Jher

s5e0 Mk

TSP SHOAL INCETY

g

57367 5

SPECIES

Zm  Zostera marina (eelgrass) Hv  Hydrilia verticitlata (hydritia) SURVEY STATIONS

Rm  Ruppia maritima (widgeon grass) HO  Heteranhera dubia {waler stargrass) f .

Ms picatum (Eurasian Per  Potamogeton crispus (curly pondwaed) B MD Charter Boat Field Survey
Ppt  Powmogeton perfoliatus (redhead-grass) Cd  Ceratophytium demersum (coontaily ‘ Gilizens Field Observation
Fpc (sago Ppy thus (slender

Zp {homed NgQU  Najas guadatupensis {southern naiad) A VIMS Field Survey

N Najas spp. {naiad) Ngr  ~ajas gracitlima (naiad)

EC  Elodea canadensis {common elodea) C  Chrarasp. (muskgrass) ’ USGS Survey

Va  Vallisneria americana (wild celery) N Najas minor (slender naiad) SCALE 124,000 % USF & WS Survey

TR Trapa natans (water chestnut) i o TMLE

u Unknown species camposition e r = S LOMETER c‘)’:':“ﬁ}x’mq IENS.(E:EgTCEE

171

S T 37v0r30°
el

T 75-230"
DATE FLOWN
6-12-89

TOWNSEND,
VA
143

1968
PHOTOREVISED 1980
03 838 I NW_SERIES Vad

oy



amprTen ATATER

%
“%  DEPARTME T OF THE INTLRIOR
CGREULULILAL SURVET

COMMONWEALTH OF VIRGINIA
DIVISION OF MINERAL RESOURCES

HAMPTON QUADRANOLE
VIRGINIA

7.5 MINUTL. SERIES (TOPOGRAPHIC)

3 . FoRr monmox
TLITARY RESERVATION

Wy presnoco kerr

; . 7 ’
1 . : »
' ¥ 3 o
4 P /7 ”
‘AE&B e Fal i b £ 7 el " [mn
- i Shes 38 G ¥ ¥ G » - )
L “ w
L o= > .
g bt E = " = T i = . e ,;?:W
£ 3
5 DATES FLOWN e
gk SPECIES o8 ——
ﬁ““,o Zm  Zostera marina {eelgrass) Hv  Hydrillavericitlate (hydrilla) SURVEY STATIONS 7.1-89

RM  Ruppia maritima (widgeon grass) Hd  Heteranthera dubia (waler stargrass) H AM PTON Sute Route

Ms i (Eurasian Per  Powmmogeron crispus (curly pondweed) Il MD Charter Boat Field Survey 3 v

Ppf  Potamogeton perfitiams (redhead-grass) Cd  Ceratophyilwn demersum (coontail) @ Citizens Field Observation VA e

Ppc 7 pectinatus (sage Ppu pusillus {slender 1 47 .

Zp palustris (homed Ngu  Najas guadaiupensis (southom naiad) A VIMS Field Survey ThiEs Vs

N Najas spp. {naiad) Ngr  Najas gracillima (naiad)

EC  Eiodea canadensis {camman alodea) C  Charasp. (muskgrass} . USGS Survey

Va  Vallisneria americana (wild cetery) N Najas minor (slender naiad) SCALE 124,000  USF & WS Survey

TN Trapa natans (watar chostmut) [ IMLE

. . v S
u Unknown species composilion 3 > 1 KILOMETER Ol‘-'thA;IANRII':I lENSg:EaTCEE

172



UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

r6rgrape o=
IS . 3
N e

ogamay

-
& T e |

2w s

Came cramues 20
@

LYNNHAVEN

, (’:
e n.E/
) Pount s

Tz Nasw rous s

COMMONWEALTH OF VIRGINIA
DIVISION OF MINERAL RESOURCES

CAFE HENRY QUADRANGLE
VIRGINIA~VIRGINIA BEACH CITY

| BN o 2y B ™

LYNNHAVEN BAY

Eagies Hest
Bont

umase
L rcasaia cuanin)
- i

-

SUBMERGED AQUATIC VEGETATION 1989

7 230" 772po0arper,
v rrmeatreny W

-

7.5 MINUTE SERIES (TOPOGRAPHIC)

. o

TN Trapa natans (water chestnut)
U Unknown species composilinn

SPECIES

Zm  Zostera marina (selgrass) Hy
Rm  Ruppia maritima (widgeon grass) Hd
Ms M, spicawm (Eurasian Per
Ppt  Potamogeton perfolias (redhead-grass) Cd
Ppc F pectinans {Sago Ppu
Zp icheili {horned Ngu
N Najas spp. (naiad) Ngr
EC  Elodea canadensis (comman etodea) c
Va  Vallisneria omericana (wild celery) Nm

Hydniia verticitiara (hydrilla)
Heteranthera dubia (water stargrass)
Potamogeton crispus (curly pondweed)
Cerasophyllum demersum {coontait)

; 1

(slender

Najas guadalupensis (southern najad)
Nayas gracillima (naiad)

Chara sp. (muskgrass}

Najas minor {slender naiad)

1

SCALE 1:24,000
9

SURVEY STATIONS
B MD Charter Boat Field Survey
@ Citizens Field Observation
A VIMS Field Survey
. USGS Survey
% USF & WS Survey

1MLE

s o

VIRGINIA INSTITUTE
OF MARINE SCIENCE

IILOMETER

173

DATE FLOWN
6-12-89

CAPE HENRY,
VA
152

1964
PHOTOREVISED 1978
OMA 3757 | NE_SERIES vl

26100°
_— 30

gy

250000
reer

-l

8730~




e, UNITED STATES Bl (2R3 UNITEOSTATES ~ BRISTOL QUADRAN
"y DEPARTMENT OF THE 'NTERIOR' 2/ PARTMENT QI THE ARMY BRIS O;ASY‘{,,,QQ OLE ot
< GEOLOGICAL SURVEY S o &
rosy 23 e e
07 10

B i?" CORPS OF ENGINEERS 5 MIN
wig . P wand™ e Ry - e Towt” B - e on
?@5 cy % @ R S TR T A N > R
Yo G .

1) (@509 Sk SUBMERGED AQUATIC VEGETATION 1989 " 0% 7 =
FE A e

P im0
e A N o >\/m/ (

/2‘

i
f}

&

() Nré) [y Al - el
AN F& oo aps
& S
\ 1) 7 i
N T o f
ST gE ofar oy
A g gl

sttt 4, 38

e e )V M-g
C R 2
g 730

168y £3 L) 1880000 FEETH]

_ —c 1w 73
DATEFLOWN *
SPECIES o3
ZM  Zosteramarina (eelgrass) Hv  Hydrillaverricillaa (hydrilla) SURVEY STATIONS BRI ST OL
Rm  Ruppia maritima (widgeon grass} Hd  Heteranthera dubia (water stargrass} M 3
Ms My spicatum (Eurasian walsmmitol PGt Potmageron crispus (cuty pondwaed) B MD Charter Boat Field Survey MD
Ppt  Potamogeton perfoliarus {redhead-grass) Cd  Ceratophylium demersum {coontail) @ Citizens Field Observation 1 59
Ppc i (sago Ppu Potan itlus (Stender
7 i palusirs (hormed NQU  Najas guadalupensis (southern naiac) A VIMS Field Survey e PHOTOREEED g
N Najas spp. (naiad) Ngr  Najas gracillima (naiad)
EC  Elodea canadensis (common sladea) G Charasp. (muskgrass) ’ USGS Survey
Va  Vallisneria americona (wild colery) N Nafas minor (slander naiad) SCALE 124,000 ¢ USF & WS Survey
Tn  Trapa natans (water chestnul) o THILE
U Unknown spaci?s compositon e — <\)”F Rﬁk’#ﬁv E Ng'cnlzggi

174



PORT TOBACCO QUADRANGLE
e TED STATES MARYLAND B
APUENT OF THE INTERIOR 75 MINUTE SEIILS (TOUOGIAPHIC  BACHYME el - :
OG0 AL SURVEY 3
’ UNT VER 790000 f Ef

ED AQUATlC ”1\9*89 - LI

maungilsel ¢
e

7770730~
3803730" y
o

e
A ogit liow

% SUBMERG
% A PR

74
o N

¥ 5
A

UNDIAN HEAD

3581 1 aw

250000

e th";ﬁ.‘j\;’\&' - . A iR i" F‘I’\E 3 J‘ lﬁgj:ﬁs-;o

Nreconts 3w o .

AT PR ISR R T s o
o
) DATES FLOWN

o SPECIES ) ) 10-5-89 Upper Potomac R.
Zm  Zosieramarina (eelgrass) HY  Hydrilia verticitiata (hydrila) SURVEY STATIONS 8-31-89 Port Tobacco Cr.
Rm  Ruppia maritima (widgeon grass) Hd  Heseranihera dubia (water stargrass) f )
Ms M spicanum (Eurasian ifoil Per  Potamogeton crispus (curly pondwead) 8 MD Charter Boat Field Survey PORT
Ppf  Potamogeton perfoliatus (redhead-grass) Cd  Ceratophylium demersum (coomtail) @ Citizens Field Observation TO BACCO, M D
Ppc N (sago Ppu ilus (slonder 1 61
Zp ichell is (horned NQU  Najas guadatupensis (southern naiad) A VIMS Field Survey sy aopED ez
N Najas spp. (naiad) Ngr  Najas gracillima {naiad) ’ USGS Survey
EC  Elodea canadensis {common elodea) C  Charasp. {muskgrass)
Va  Vallisneria americana (wild celery) NmM  Najas minor (slander naiad) SCALE 1:24.000 * USF & WS Survey
Tn  Trapa natans (water chestout) : . PR TMLE VIRGINIA INSTITUTE

. il

U unknown species compasilion b A > KILOMETER OF MARINE SCIENCE

175



- UNITED STATES BERLIN QUADRANG.E
: MEFYAND WORKESTER
DEPA':;El‘giggIg:LT;uER‘II:'I;ER‘OR S MINUTE SERIES TOROGKAPHIT

'»‘SUBM'ERGEI_J AQUATIC VEGETATION 1989

N

z
-
o

3

o

"
DATE FLOWN
SPECIES iy
Zm  Zosiera marina (selgrass) Hy  Hydriltaverncillaza (hydnlia) SUHVEY STAT|ONS BERL N
R Ruppia maritina (widgeon grass) Hd  Heteranthera dubio {waler stargrass) ' I )
Ms My spicarum (Eurasian PCr Potmogeton cispus teury pondweed) W MD Charter Boat Field Survey MD
Ppt  Pommogeron perfolianss {radhead-grass) Cd  Ceratophyllum demersum (coontail) @ Citizens Field Observation 1 67
Ppc Ppectinanus (SagO [ Ppu illus (slender A
Zp i i (horned p i} NQU  Najas guadatupensis (southarn naiad) A VIMS Field Survey GOy s e
N Najas spp. (naiad) Ngr  Naas gracitiima (naiad)
EC  Elodea canadensis (comman elodaa) C  Chargsp {muskgrass) ’ USGS Survey
Va  Vaitisneri i itd coll Nm  ~ (sland )
reria americana (witd celery} /ajas minor (Slender naiac) SCALE 126,000 9 USF & WS Survey
Tn  Trapa natans (water chestnut} p s o smLe
U Unknown species composition VIRGINIA INSTITUTE
' s ° 1 KILOMETER OF MARINE SC]ENCE

176



T,

f}:,' N UNITED STATES
‘t-,(':. DEPARTMENT OF THE INTERICR
< GEQLOGICAL SURVEY
o P - - .

%

R morsa
i yViiiong

% 730" L

VEGETATION 1989

°
» -
“
=3 1 .
‘ , #
<l ® - » “ n
32 o
2 »
i .
22)
3 . ”
” »
%
o “
* -
» Q
~
1]
E »
@ [Vt » “
N SRSt o
6 »
Iy
*
“ P
& “
°
.
. -
° »
hd >
. &
” N bl
X “
"
“ )
"
»
-
) 340000 FEET e -« s - Ll “ “*%  z30v -t m-u
SPECIES
Zm  Zostera marina (eelgrass) Hv  Hydrilia verriciliata (hydrilla) SURVEY STATIONS
Rm  Ruppia maritima (widgeon grass) Hd  Heteranthera dubia (water stargrass) N
Ms spicatum (Eurasian i Per  Potamogeton crispus {curly pondweed) B MD Charter Boat Field Survey
Ppf  Powmageson perfoliatus (redhaad-grass) Cd  Cerataphylium demersum {caontail) @ Citizens Fisld Observation
Ppc pectinatus (Sago Ppu pusitlus (stender
Zp ichelli is (horned NQU  Najas guadalupensis (southern naiad} A VIMS Field Survey
N Najas spp. (naiad) NQr  Najas gracittima {naiad} ’ USGS Survey
EC  Elodea canadensis (common eladea) C  Charasp. (muskgrass)
Va  Vallisneria americana (wild celery) NM  Najas minor (slander naiad) SCALE 1:24.000 % USF & WS Survey
Tn  7repa narans (water chestnut) 1 s ° THLE
U ynknown spacies composition & = n  consren glI:Rsm\II‘:J IENSEIE:JEEE

177

OCEAN CITY QUADRANGLE
MARYLAND - WORCESTER CO
2.5 MINUTE SERIES (TOPOGRAPHIC)
St Dchan Gy 12 GuAGHAGLE
Lroos i 9 e

—l 3422°30"

» -y

200000
e

g

og
- 1730m

.

DATE FLOWN
6-12-89

OCEAN CITY,
MD

168

1964
PHOTOREVISED 1977
ANS 39601 SE SERIES VBIS



18%0730"

2040 10 58
WESLEYS

UNITED STATES

&

Zm

Ms
Pp
Ppc
Zp

Ec
Va
Tn

Zostera marina (eelgrass)

Ruppia maritima {(widgeon grass}

spicatum (Eurasian

Potamogeton perfoliatus {redhead-grass)

F pectinatus {Sago

is (homed
Nafas spp. (naiad)
Elodea canadensis (common elodea)
Vallisneria americana (wild celery)
Trapa natans (water chestnut)
Unknown species composition

Hy
Hd

Cd
Ppu
Ngu
Ng

Q

Hydrilla veriiciliata (hydrilla)
Heteranthera dubia (water stargrass)
Potamogeton crispus {cunly pondweed)
Ceratophylium demersum {caontail)

f illus (slender

Najas guadalupensis (southarn naiad)

Najas gracillima (naiad)
Chara sp. {muskgrass)
Najas minor {slender naiad)

SCALE 1:24,000
' [

SURVEY STATIONS

B MD Charter Boat Field Survey
@ Citizens Field Observation

A VIMS Field Survey

‘ USGS Survey

% USF & WS Survey

1MLE

VIRGINIA INSTITUTE

1 s o

1 KILOMETER

OF MARINE SCIENCE

178

TINGLES (SLAND QUADRANGLE
MARYLAND WORCESTER CO

a0 liseeo

rd Frer
4 w

up

1230

-

oy
i

—j 3820730

DATE FLOWN
6-12-89

TINGLES ISLAND,
MD
170

PHOTOREVISED 1972
AMS 3960 1 W SERIES VAIY



"'1;% UNITED STATES BOXIRON QUADRANGLE

“%», ~DEPARTMENT OF THE INT™" = MARYLAND- VIRGINIA
% GEOLOGICAL SURVE' 25 MINUTE SERIES (TOPOGRAFHIC) “ﬂ"'
N . oo )
0007k voem s v u Do sem w s nona, ruBui AN MO ¥ w11 407 . . WL e -

re—

RGED AQUATIC VEGETATION 1989 Lo

m 4 %‘\.,\ s !

860000 FeET
a:?

h

<
-
. - 2 - lgn
2\ MARTIN B .
8 ,
X BAY - ~
Ratuesnake 1 N _
Istana N wE
: \,
, ) NA4

ik Yumngsy

T

i3 : )
. P  manacorkin 4
. N {
%,
R

T TV TINGTON PO

a

PR VIRGINTA
s USSRt
T SRR
20000 FECr
e . . .
R ) AA3
o
. " ATLANTIC
ockaN
e”, ’ . * o /'Au/---u
e T ' R ) CrncOTEsBE £antsin . G et
o
SPECIES DATE FLOWN
s Zm  Zostera marina {eelgrass) . Hv  Hydrillavericitiara {ydrilia) SURVEY STATIONS 6-12-89
- RMm  Ruppia maritima (widgeon grass) Hd  Heteranthera dubia (water stargrass) . BOX' RON ,
Ms spicanum (Eurasian i PCr Potamogeton crispus {curly pondweed) B MD Charter Boat Field Survey M D_V A
Ppt P [ d-grass) Cd  Ceratophylium demersum (coontaily @ Citizens Field Observation VA.
Ppc F pe s (sag0 Ppu lHus {slander 1 72
Zp i {nomed NQU  Najas guadalupensis (southern naiad) A VIMS Field Survey fuorOnERED 1080
N Najas spp. (naiad) Ngr  Nayas gracillima (naiad) A S s e
rve
Ec  Elodea canadensis (commoen elodga) C  Charasp. (muskgrass) ’ USGS Survey
Va  Vallisneria americana (wild celery) N Najas minor {slender naiag) SCALE 124,000 * USF & WS Survey
Tn  Trapa natans (water chestnut) f o Tme
U Unknown spacies composition VIRGINIA INSTITUTE
! s ° " KILOMETER QF MARINE SCIENCE

179



UNITED STATES

WHITTINGTON POINT QUADRANGLE

RM  Ruppia maritima {widgeon grass)
Ms i spizatum (Eurasian

Ppt  Powmogeton perfoliars (redhead-grass)
Ppc pectinasus {sago

Zp ichellic {harned

N Najasspp. (naiad)

EC  Elodea canadensts {comman elodea)
Va  Vallisneria americana (witd celery}
T Tropa natans {water chestaut}

3] Unknawn species compasition

P

Cd  Ceratophylium demersum {coontail}

Potamogeton crispus {curly pandweed)

Ppu iltus (Stender

Ngu  Najas guadalupensis (southern naiad)
Ng
C  Chara sp. (muskgrass)

Najas gracillima (naiad}

Nm  Najas minor (slender naiad)
SCALE 1:24,000
o

1

8 MD Charter Boat Field Survey
@ Citizens Field Observation

A VIMS Field Survey

& UsGS survey

Y USF & WS Survey

1MLE

A INSTITUTE

v g o

v
OF MARINE SCIENCE

1 KILOMETER

180

K
':";:‘-__ DEPARTMENT OF THE INTERIOR MARYLAND- VIRGINIA
%, GEOLOGICAL SURVEY 75 MINUTE SERIES (TOPOGRAPHIC)
75718 s 2540 0001 FRET a1 ' wae m |, _mindtes Stano @ 1 JLaso000 e mny W - 75:67'30
T T LE of 7 T ) e T T 7777—l 38707'30
] 1 / ya PR ’ N 9 120000 SIET
o3
. e F N
/ K
/
| uu
»
: L)
aitl -
660000 FEET] .
i "
»
n
i e
= S
) -
* o
s} A4 ¥ !
® e S + S £
;o
GREEN Runc ‘% ki A
\
AA4 ! V aax ~— .
(¥
j T TV
il m
»
a
" ;
/
/W
e
/" "
g
[ -
i
N
“
-
«’z-:a"
n
»
o
R »
»
|
4
\
\
" ™
' ” N
g n
7 / — - » 020000 FeeT
s - . o . s
7 . ¥ "
o N
wil )/ ) L . P
/s/ / -
s Vj ’ " ~ * o
/ w " -
- i » o d "
/ - “ e
00" ] = | L
hallevy 0 310000 FECY WO T - FE = o w = T 0 SR prodine
N
o DATE FLOWN
o€ SPECIES 6-12-89
ﬁ,;fn“ Zm  Zostera marina (eeigrass) Hyv  Hydrilla venticiliara (hydrila) SURVEY STATIONS WH[TTINGTON
P Hd  Hereranthera dubia (water stargrass)

POINT, MD-VA
173

1968
PHOTOREVISEC 1880
s 1360 11 W SERIES VS



UNITED STATES

",_'. DEPARTMENT OF THE INTERIOR

38 wesp

TG

GEOLOGICAL SURVEY

-

i m...:%

2910000 FFETE oM 7

uyy

Magels

istan

? 2pas !

\fr,,,,{ R L‘sz

CHINCOTEAGUE EAST QUADRANGLE

w__iron

e e A )

}N *
4,’“

Taoars " w7

SPECIES
Zosiera marina (eelgrass) HY  Hydritla verticiliata (hydnita) SURVEY STATIONS
Ruppia marinma (widgeon grass) Hd  Heteranthera dubia (waler stargrass) N )
picatum (Eurasian PCr Potamogeton crspus (curly pondweed) Sl MD Charter Boat Field Survey
Potamageton perfoliaius (redhead-grass) Cd  Ceratophytium demersum (coontail) @ Citizens Field Observation
pectinatus (Sago Ppu Hus {slender
(notned NQu  Nojas guadalupensis (Soulhern naiad) A VIMS Field Survey
Najas spp. (naiad) Ngr  Nojas gracillima (naiad)
USGS Surve!
Elodea canadensis (common elodea) C  Charasp. {muskgrass) ‘ ¥
Vatlisneri cana (wild celery) Nm Aoy r (slander naiad) v
Va  Vatisnriaamaricaa o sas minor SCALE 1124000 Y USF & WS Survey
"N Trapa natans (water chestnut) 1 3 ) IMILE
A INSTITUTE
u Unknown species camposition e = = h ROMETER OF MARINE SCIENCE

181

VIRGINIA  ACCOMACK €O

75 MINUTE SERIES (TQPOQORAPHIL)

SUBMERGED AQUATlC VEGETATION 1989

-y

570"

sz

37762'30"

75415

DATE FLOWN

6-12-89

CHINCOTEAGUE
EAST, VA

tan
PHOTOREVISED 1386
SwE o NE SERIS ek

175



APPENDIX D

1989 SAV Bed Areas And Density Totals For Each Topographic
Quadrangle.
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APPENDIX D

Number Of Square Meters Of SAV For Individual Beds And Totals For
Density Categories By Topographic Quadrangle. (See Maps In Appendix C
For Location Of Each Bed. Quadrangles Are Listed Numerically By VIMS
Chart Number. Slight Differences In Quad Totals From Table 4 Are Due

To Rounding.)
ABERDEEN MD. QA2 822
VIMS CHART # 002 RA2 3111
SA3 22530
AA3 2834 TA2 10270
BA2 3769 UA2 7775
VA2 3622
TOTAL AREA WA2 91290
XA3 14650
DENSITY 1 = 0 YA3 2550
DENSITY 2 = 3769 ZA2 2343
DENSITY 3 = 2834 AB3 144000
DENSITY 4 = 0 BB3 2645
CB3 1139
TOTAL = 6603 DB3 904
EB3 20650
HAVRE DE GRACE MD. FB3 2011
VIMS CHART # 003 GB2 34810
HB3 14480
AAl 16380000 IB3 138700
BA1l 75140 JB2 26410
CAl 16840 KB2 249700
DAl 6120 LB2 6374
EA1l 583000 MB2 1046
FA1l 46910 NB2 3135
GA2 12630 OB3 4610
HA1 230200
1A2 99260 TOTAL AREA
JA2 39590
KA2 32940 DENSITY 1= 17338207
LA2 2753 DENSITY 2 = 652215
MA2 10770 DENSITY 3 = 368869
NA2 6982 DENSITY 4 = 0
0A2 3361
PA2 3221 TOTAL = 18359236
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NORTH EAST MD.
VIMS CHART # 004

AAl
BA1l
CAl
DAl
EA2
FA2
GA2

TOTAL AREA

DENSITY 1=
DENSITY 2 =
DENSITY 3 =
DENSITY 4 =

TOTAL =

ELKTON MD.-DEL.
VIMS CHART # 005

AA2
BA2

TOTAL AREA

DENSITY 1=
DENSITY 2 =
DENSITY 3 =
DENSITY 4 =

TOTAL =

SPESUTIE MD.
VIMS CHART # 009

AA2
BA2
CA2
DAl

241300
49040
46440
72010

123000

171500

351800

408790
646300

-0
0

1055090

5932
51070

57002

57002

747900
3285
39380
254600
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EA1 659800
FA2 1736

GAZ 4273

HA1 167600
TOTAL AREA
DENSITY 1= 1082000
DENSITY 2 = 796574
DENSITY 3 = 0
DENSITY 4 = 0
TOTAL = 1878574
EARLEVILLE MD.
VIMS CHART # 010
AA2 13740
BA2 101100
CA2 50940
DA2 16630
EA1l 64370
FA2 53980
GA1l 68830
HA2 100900
IA1 43610
JA1 318900
KA1 21020
LA2 25390
MA1 87710
NA4 11550
TOTAL AREA
DENSITY 1 = 604440
DENSITY 2 = 362680
DENSITY 3 = 0
DENSITY 4 = 11550
TOTAL = 978670



MIDDLE RIVER MD.

VIMS CHART # 013
AAl 5460
BAl- 14480
CA2 2666
DA2 1498
EAl 12020
TOTAL AREA
DENSITY 1= 31960
DENSITY 2 = 4164
DENSITY 3 = 0
DENSITY 4 = 0
TOTAL = 36124
GUNPOWDER NECK MD.
VIMS CHART # 014
AA2 29370
BA3 3370
CA2 8611
DA4 12420
EA3 10290
FA3 3062
GA3 62400
HA4 5743
A2 36970
JA3 7014
KA3 36760
LA3 24000
MA3 33370
NA3 11990
OA3 2468
PA2 5325
QA2 21510
RA2 12130
SA3 14930
TAl 3817
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TOTAL AREA
DENSITY 1 = 3817
DENSITY 2 = 113916
DENSITY 3 = 209654
DENSITY 4 = 18163
TOTAL = 345550
HANESVILLE MD,

VIMS CHART # 015

AA2 11150
BAS3 23750
CA2 36320
DA1 55390
TOTAL AREA

DENSITY 1 = 55390
DENSITY 2 = 47470
DENSITY 3 = 23750
DENSITY 4 = 0
TOTAL = 126610
BETTERTON MD.

VIMS CHART # 016

AA2 1639
BA2 9221
TOTAL AREA

DENSITY 1= 0
DENSITY 2 = 10860
DENSITY 3 = 0
DENSITY 4 = 0
TOTAL = 10860



GALENA MD. ROCK HALL MD.

VIMS CHART # 017 VIMS CHART # 021
AA3 26430 AA2 53650
BA2 1459 BA3 37960
CA3 11260
TOTAL AREA DA4 43670
EA4 1542
DENSITY 1 = 0 Fad 12880
DENSITY 2 = 1459 GA2 5522
DENSITY 3 = 26430 HA2 25100
DENSITY 4 = 0
TOTAL AREA
TOTAL = 27889 -
DENSITY 1= 0
SWAN POINT MD, DENSITY 2 = 84272
VIMS CHART # 020 DENSITY 3 = 49220
DENSITY 4 = 58092
AA2 15030
BA3 31660 TOTAL = 191584
CA2 3348
DA4 2373 LANGFORD CREEK MD.
VIMS CHART # 026
TOTAL AREA
AA3 18030
DENSITY 1= 0 oas 55090
DENSITY 2 = 18378 v 7169
DENSITY 3 = 31660 o B
DENSITY 4 = 2373 A 1598
GA3 16910
TOTAL = 52411 ars so10
1A2 15210
JA3 141700
KA4 11930
LA4 9780
MA3 118800
NA1 73160
0A1 21920
PA2 5356
QA1 155200
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RA2 18280
SA1 52910
TA4 52730
UA3 4363
VA3 4023
WAl 274800
XA2 20740
YA3 123500
ZA2 5858
AB2 14490
BB1 39480
CB2 88690
DB2 17750
TOTAL AREA

DENSITY 1= 617470
DENSITY 2 = 194143
DENSITY 3 = 494821
DENSITY 4 = 82617
TOTAL = 1389051
KENT ISLAND MD.

VIMS CHART # 032

AA3 176300
BA1l 116000
CA3 6815
DAl 29350
EA4 25620
FA2 406000
GA3 2447
HA3 2762
TA2 20070
JA3 11250
KA3 4737
LA3 9274
MA3 3411
NA2 98930
0A2 56580
PA2 167500
QA3 241200
RA2 154500
SA3 109400
TA2 456600
UA2 101200
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VA2 523970
WA2 155400
XA2 10200
YA2 589900
ZA1 39760
AB4 55890
BB1 166500
TOTAL AREA

DENSITY 1 = 351610
DENSITY 2 = 2269850
DENSITY 3 = 567596
DENSITY 4 = 81510
TOTAL = 3270566
QUEENSTOWN MD.

VIMS CHART # 033

AA2 46770
BA2 20850
CAl 50300
DA2 67020
EA4 238200
FA2 45190
GA4 54470
HA2 571200
IA2 56020
JA2 35750
KA2 18360
LA2 10080
MA3 15820
NA3 40380
OA3 12840
TOTAL AREA

DENSITY 1= 50300
DENSITY 2 = 871240
DENSITY 3 = 69040
DENSITY 4 = 292670
TOTAL = 1283250



ALEXANDRIA VA.-D.C.-MD.

VIMS CHART # 034

AA2
BA4
CA2
DA4
EA4
FA3
GA4
HA2
IA4
JAl
KA4
LA4
MA2
NA3
OA2
PA2
QA2
RA4
SA2
TA4
UAl
VA4
WA4
XA4
YA4
ZA4
AB4
BB4
CB4
DB2
EB4
FB3
GB4
HB2

TOTAL AREA

DENSITY 1=
DENSITY 2 =
DENSITY 3 =
DENSITY 4 =

TOTAL =

37690
6155
7750

13340

14040
4738

314900
551600
130200
199300
173200
3810
3687
9069
5635

46800

53000

38630
3079
7512

12190

23100

32650
3289

34550
4920

911500
5276
12070
288700
402800
3860
181700
143600

211490
1141541
17667
2313642

3684340
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CLAIBORNE MD.
VIMS CHART # 036

AA2
BA2
CA3
DA2
EA3
FA4
GA2
HA3
IA4

JA3

KA3
LA4
MA4
NA3
OA3
PA4
QA4
RA4
SA4
TA4
UA4
VA4
WA3
XA3
YA3
ZA3

AB1
BB3
CB3
DB2
EB1
FB2

GB4
HB4
1B2

JB3

KB3
LB4
MB4
NB4
OB3
PB4
QB3

73550
97560
305900
34630
29520
40970
7159
21410
5744
24040
23960
4871
3977
12650
33980
5116
4017
57340
46310
7150
4108
246600
14030
2049
30290
35020
7438
45620
112800
105900
537100
122300
101700
79750
16970
32220
17890
3127
1433
3000
4924
21880
14510



RB3 | 14780

SB3 7658
TB2 9008
UB2 390800
VB3 10520
WB3 20190
XB4 140200
YB2 233700
ZB2 276200
AC2 49600
BC2 54870
CC1 208700
TOTAL AREA

DENSITY 1= 753238
DENSITY 2 = 1472247
DENSITY 3 = 813961
DENSITY 4 = 777293
TOTAL = 3816739
ST. MICHAELS MD.

VIMS CHART # 037

AA4 4760
BA4 - 63370
CA4 4753
DA4 5479
EA2 379900
FA2 312600
GA2 258300
HAZ2 650300
IA2 32860
JA3 12160
TOTAL AREA

DENSITY 1= 0
DENSITY 2 = 1633960
DENSITY 3 = 12160
DENSITY 4 = 78362
TOTAL = 1724482
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EASTON MD.

VIMS CHART # 038

TOTAL AREA

DENSITY 1 = 0
DENSITY 2 = 0
DENSITY 3 = 0
DENSITY 4 = 0
TOTAL = 0
FORT BELVOIR VA.-MD.
VIMS CHART # 039

AA2 8053
BA4 66140
CA4 50430
DA3 32230
EA3 16840
FA1 3750
GA1 280800
HA2 40650
IA4 54260
JA3 81660
TOTAL AREA

DENSITY 1= 284550
DENSITY 2 = 48703
DENSITY 3 = 130730
DENSITY 4 = 170830
TOTAL = 634813
MT. VERNON VA.-MD.
VIMS CHART # 040

AA3 225600
BA4 1385000
CA2 50430
DA3 96330
EA4 4984
FA4 18050
GA3 60320



HA4 29970

IA2 56910
JA4 41900
KA4 40310
LA2 37960
MA3 72580
NA2 107100
0A2 3323
PA4 33500
QA4 261100
RA2 246900
SA4 157000
TA2 201200
UA2 152500
VA4 36140
WA2 27390
TOTAL AREA

DENSITY 1= 0
DENSITY 2 = 883713
DENSITY 3 = 454830
DENSITY 4 = 2007954
TOTAL = 3346497
TILGHMAN MD.

VIMS CHART # 043

AA2 96370
BA2 13960
CA2 : 84450
DA2 53120
EA2 18030
FA2 74550
GA2 12700
HA2 7207
IA2 13020
JA2 79120
KA2 33330
LA2 47190
MA3 146400
NA2 325700
0Al 175200
PA3 144900
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QA3 598600
RA2 277400
SA3 25790
TA3 29150
UA3 54770
TOTAL AREA

DENSITY 1= 175200
DENSITY 2 = 1136147
DENSITY 8 = 999610
DENSITY 4 = 0
TOTAL = 2310957
OXFORD MD.

VIMS CHART # 044

AA3 203600
BA2 39110
CA2 59100
DA2 169800
EA2 66570
FA2 85370
GA3 112900
HA2 62840
1A2 55770
JA3 48930
KA2 55400
TOTAL AREA

DENSITY 1= 0
DENSITY 2 = 593960
DENSITY 3 = 365430
DENSITY 4 = 0
TOTAL = 959390
QUANTICO VA.-MD.

VIMS CHART # 047

AA4 271500
BA2 11220
CA4 49190
DA2 14420
EA4 2817
FA2 102700



GAl 11610

HA4 623000
IA2 49120
JA4 836500
KA4 73860
LA2 - 16390
MA4 12380
NA4 95800
0A2 49300
PA4 57380
QA1 190500
RA2 79090
SA4 37230
TA4 103500
WA4 1631000
XAl 445300
YA4 76740
ZA2 98760
AB4 186400
BB2 79280
UA4 119700
VA1l 6923
TOTAL AREA

DENSITY 1= 654333
DENSITY 2 = 500280
DENSITY 3 = 0
DENSITY 4 = 4176997
TOTAL = 5331610
INDIAN HEAD MD.-VA.
VIMS CHART # 048

AA2 116800
BA4 375900
CAl 320800
DA4 35870
EA4 33450
FA1 24180
GA3 64120
HA4 19740
1A4 12120

JA4 21370
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KA4
LA3
MAS3
NA4
0OAl
PA4
QA3
RA4
SA2
TA4

TOTAL AREA

DENSITY 1=
DENSITY 2 =
DENSITY 3 =
DENSITY 4=

TOTAL =

HUDSON MD.

8083
19120
87900

262000
123600
90130
44070
78050
24410
78510

468580
141210
215210
1015223

1840223

VIMS CHART # 051

AA3
BA4
CA3
DA3
EA3
FA3
GA3
HA3

TOTAL AREA

DENSITY 1=
DENSITY 2 =
DENSITY 3 =
DENSITY 4 =

TOTAL =

4073
13830
28860
17290
41190

2588000
388000
232600

0

0
3300013
13830

3313843



CHURCH CREEK MD.

VIMS CHART # 052

AA3 5943
BA3 1674
CA2 16490
DA3 5879
EA4 144300
FA3 15630
TOTAL AREA

DENSITY 1= 0
DENSITY 2 = 16490
DENSITY 3 = 29126
DENSITY 4 = 144300
TOTAL = 189916
WIDEWATER VA.-MD.

VIMS CHART # 055

AAl 119600
BA2 17420
CA4 46340
DAl 162400
EA2 91020
FA4 85390
GAl 69370
HA4 2370000
IA3 172700
JA4 43890
KA4 164700
LAl 15340
MA4 397500
NA1l 30320
OA4 642600
PAl 98470
QA2 36470
RA2 102400
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TOTAL AREA
DENSITY 1= 495500
DENSITY 2 = 247310
DENSITY 3 = 172700
DENSITY 4 = 3750420
TOTAL = 4665930
NANJEMOY MD.
VIMS CHART # 056
AA4 319800
BA3 79240
CA4 26340
DA4 12800
. EA4 28750
FA1 2868
GA4 37690
HA4 30310
1A4 517900
JA2 40740
KA3 53480
LA2 60940
NA4 2279
0A2 35370
PA4 7927
RA4 39190
SA4 22590
TA2 23680
MA4 51170
QA4 48110
UA4 54880
TOTAL AREA
DENSITY 1= 2868
DENSITY 2 = 160730
DENSITY 3 = 132720
DENSITY 4 = 1199736
TOTAL = 1496054




MATHIAS POINT MD.-VA.

VIMS CHART # 057

AAl
BA4

CA2

DA3
EA4
FA2
GA4
HA2
1A3
JA4
KA4
LAl
MA4
NA4
OA2
PA4
QA3
RA4
SA2
TA4
UA4
VA2
WAL
XA4
YA4
ZA4
AB4
BB3
CB4
DB2
EB4
FB3
GB2
HB4
IB2
JB4
KB2
LB4
MB4
NB1
OB4

38530
325000
32010
53820
29570
1406
12590
10300
3965
9787
22610
19920
45830
2297
23160
29170
73980
61290
16710
20420
73940
19300
7433

6517

2620
1663
2594
10820
3167
5575
13970
57200
103800
918800
152100
106200
10390
151100
55270
12290
148800
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PB4 4146
QB2 8171
RB4 275800
SB1 11020
TB4 18980
UB3 25990
VB4 382200
WB2 22120
XB1 12260
ZB2 8052
YB2 2355
TOTAL AREA

DENSITY 1 = 101453
DENSITY 2 = 415449
DENSITY 3 = 225775
DENSITY 4 = 2724331
TOTAL = 3467008
POPES CREEK MD.

VIMS CHART # 058

AAl 35770
BA3 16260
CAl 5282
DAl 4668
TOTAL AREA

DENSITY 1 = 45720
DENSITY 2 = 0
DENSITY 3 = 16260
DENSITY 4 = 0
TOTAL = 61980
COVE POINT MD.

VIMS CHART # 061

AA2 4774



TOTAL AREA
DENSITY 1= 0
DENSITY 2 = 4774
DENSITY 3 = 0
DENSITY 4 = 0
TOTAL = 4774
TAYLORS ISLAND MD.
VIMS CHART # 062
AA3 53850
BA2 92690
CA4 15120
TOTAL AREA
DENSITY 1= 0
DENSITY 2 = 92690
DENSITY 3 = 53850
DENSITY 4 = 15120
TOTAL = 161660
GOLDEN HILL MD.
VIMS CHART # 063
AA1 3220
BA4 3624
CA2 8081
DA3 8098
EA4 1892
TOTAL AREA
DENSITY 1= 3220
DENSITY 2 = 8081
DENSITY 3 = 8098
DENSITY 4 = 5516
TOTAL, = 24915
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KING GEORGE VA.-MD.

VIMS CHART # 065

AA2 16380
BA4 182800
CA3 109300
DA1 32870
EA4 167400
FA1 13720
TOTAL AREA

DENSITY 1 = 46590
DENSITY 2 = 16380
DENSITY 3 = 109300
DENSITY 4 = 350200
TOTAL = 522470
DAHLGREN VA.-MD.

VIMS CHART # 066

AA4 17420
BA4 2085
CA4 23880
DA2 3980
EA1 13270
FA3 33590
GA2 5090
HA3 8709
IA3 6657
JA1 101300
KA2 200800
LA4 77270
MA2 20080
NA3 105900
0A4 4869
PA4 20670
QA4 5946
RA4 1737



TOTAL AREA

DENSITY 1=
DENSITY 2 =
DENSITY 3 =
DENSITY 4 =

TOTAL =

COLONIAL BEACH NORTH, VA.-MD.

VIMS CHART # 067

AA4
BA4
CA4
DA4
EA2
FA4
GA4
HA1
1A4

JA1

KA4
LA2
MA3
NA2
OA4
PA3
QA2

TOTAL AREA

DENSITY 1=
DENSITY 2 =
DENSITY 3 =
DENSITY 4 =

TOTAL =

114570
229950
154856
153877

653253

41720
4236
3206
6505

31340
4524

12440
3306
4469
5695

23600

37660

39220

25900

31810
5573
3365

9001
98265
44793

132510

284569
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SOLOMONS ISLAND MD.

VIMS CHART # 071

AA3 29600
TOTAL AREA

DENSITY 1 = 0
DENSITY 2 = 0
DENSITY 3 = 29600
DENSITY 4 = 0
TOTAL = 29600
BARREN ISLAND MD.
VIMS CHART # 072

AA4 5432
BA2 92880
CA4 109500
DA2 10660
EA2 35210
FA2 109700
GA4 360000
HA2 81490
IA4 2188000
JA3 21380
TOTAL AREA

DENSITY 1= 0
DENSITY 2 = 329940
DENSITY 3 = 21380
DENSITY 4 = 2662932
TOTAL = 3014252



HONGA MD. RB4 2213000

VIMS CHART # 073 SB2 95690
TB2 108000
AA1 21280 UB4 161400
BA1 24030 VB2 20920
CA4 ~ 31640 WB4 307700
DA3 48440 XB2 20090
EA3 10260 YB4 2540
FA3 19810 ZB3 8118
GA2 13400 AC3 52680
HA3 42320 1A2 7906
JA3 9783
KA3 22420 TOTAL AREA
LA4 88690
MA2 3104 DENSITY 1 = 45310
Nf’ 35820 DENSITY 2 = 1967502
g A;‘ 133328 DENSITY 3 = 497949
oAs 30210 DENSITY 4 = 5224289
RA4 982800
7P Ny TOTAL = 7735050
'Ifjg‘i ;‘gi‘;gg WINGATE MD.
v a100 VIMS CHART # 074
WA2 160900 AA4 7365
XA3 3324 BA4 4138
YA2 5834 CA4 306500
ZA3 2422 DA2 97020
AB2 7066 EA2 23270
BB3 3488 FA4 712800
CB3 17200 GA2 175600
DB4 8449 HA2 132700
EB2 16840 1A3 123400
FB2 230900 JA3 604900
GB4 518800 K Ao 4792
HB2 1018000 LA4 86570
1B4 28980 MA3 1072000
JB4 65490 NA1 134000
KB3 16720 OA3 21120
LB3 66550 PAY 19440
MB2 41490 QAd 152400
NB3 69820 RA4 15100
OB2 5852
PB3 51640
QB3 14380
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TOTAL AREA

DENSITY 1= 134000
DENSITY 2 = 452752
DENSITY 3= 1821420
DENSITY 4 = 1284873
TOTAL = 3693045
NANTICOKE MD.
VIMS CHART # 075
AA3 50160
TOTAL AREA
DENSITY 1= 0
DENSITY 2 = 0
DENSITY 3 = 50160
DENSITY 4 = 0
TOTAL = 50160
RICHLAND POINT MD.

. VIMS CHART # 082
AA3 44960
BA4 181800
CA2 11100
DA2 2398
TOTAL AREA
DENSITY 1= 0
DENSITY 2 = 13498
DENSITY 3 = 44960
DENSITY 4 = 181800
TOTAL = 240258
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BLOODSWORTH ISLAND MD,
VIMS CHART # 083
AA3 4515
BA2 11020
CA2 19330
DA2 10850
EA4 410300
FA4 33410
GA2 91640
HA4 2599000
1A2 81040
JA2 212200
KA4 280900
LA4 325600
MA4 730100
NA4 18230
OA4 170400
PA4 8964
QA4 30070
RA4 182300
SA2 3699
TA4 22070
UA4 492900
VA4 346100
WA2 20610
XA4 68680
YA2 46340
ZA4 635900
AB4 11420
TOTAL AREA
DENSITY 1 = 0
DENSITY 2 = 496729
DENSITY 3 = 4515
DENSITY 4 = 6366344
TOTAL = 6867588



DEAL ISLAND MD, ST. GEORGE ISLAND MD.-VA.

VIMS CHART # 084 VIMS CHART # 089
AA4 17050 AA2 7580
BA2 2473 BA4 20830
CA3 ~ 8916
DA3 8246 TOTAL AREA
EA3 23400
FA3 58760 DENSITY 1= 0
GA3 37960 DENSITY 2 = 7580
HA3 9443 DENSITY 3 = 0
IAL 13850 DENSITY 4 = 20830
JA2 3203 -
KA3 13000
o 25000 TOTAL = 28410
11:14233 ig;‘;g KEDGES STRAITS MD,
oW 19530 VIMS CHART # 091
' AA4 64140
TOTAL AREA BA2 51480
- CA4 158400
DENSITY 1= 13850 DA4 3088000
DENSITY 2 = 32256 EA2 58690
DENSITY 3 = 189395 FA2 21090
DENSITY 4 = 38330 GA4 1315000
HA3 92050
TOTAL = 273831 IA2 206900
JA4 38010
MONIE MD. KA4 426500
VIMS CHART # 085 LA4 4905
MA3 10140
AA3 119900 NA4 414200
BA3 3758 OA4 675300
CA3 5515 PA4 21200
DA4 36250 QA4 382600
EA3 1363 RA4 383900
FA3 4492 SA3 17560
GA3 7098 TA3 12350
UAL 68600
TOTAL AREA VA4 128700
WA4 97870
DENSITY 1= o XAl 75360
DENSITY 2 = 0
DENSITY 3 = 142126
DENSITY 4 = 36250
TOTAL = 178376
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TOTAL AREA

DENSITY 1= 143960
DENSITY 2 = 338160
DENSITY 3= 132100
DENSITY 4 = 7198725
TOTAL = 7812945
TERRAPIN SAND POINT MD.
VIMS CHART # 092

AA4 309000
BA1 71770
CA4 1683000
DA4 62300
EA4 7104
FA4 49070
TOTAL AREA

DENSITY 1= 71770
DENSITY 2 = 0
DENSITY 3 = 0
DENSITY 4 = 2110474
TOTAL = 2182244
MARION MD.

VIMS CHART # 093

AA2 23220
BA2 22050
CA2 7401
DA3 6181
EA4 75060
FA2 10480
GA3 21630
HA3 18780
1A4 4659 .
JA2 47280
KA4 56970
LA2 18050
MAS3 27540
NA4 173200
0OA2 47760
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PA4
QA1
RA3
SA2
TA4
UA4
VA4
WA4
XA3
YA2
ZA4
AB2
BB4
CB2
DB4
EB1
FB3
GB4
HB3
JB4
KB4
LB3
MB2
NB3
0B2
PB4
QB4
RB3
SB2
TB3
UB2
VB2
WB4
XB3
IB4

TOTAL AREA

DENSITY 1 =
DENSITY 2 =
DENSITY 3 =
DENSITY 4 =

TOTAL =

233300
28270
31250
10850

4804
11110
12500
26660
48670
33700
21490
43880
67540
15370
28640
12430
47200

233700

27700

1312
55910
7328
14470

162100
17140
37480

5862
58140
17120
76370

8565

8796

2085
10810
15230

40700
346132
543699
1067512

1998043



EWELL MD.-VA.

VIMS CHART # 099
AA4 199400
BA2 127500
CA4 ' 128100
DA2 21000
EA4 857500
FA2 226000
GA4 276600
HA2 53370
IA3 361800
JA2 91250
KA3 50270
LA3 45580
MA2 113600
NA3 24350
OA3 126400
PA4 1905000
QA3 440800
RA2 . 207600
TA3 2803000
VA1l 1775000
WA2 4551
SA4 13540000
UA2 860600
TOTAL AREA
DENSITY 1= 1775000
DENSITY 2 = 1705471
DENSITY 3= 3852200
DENSITY 4= 16906599
TOTAL = 24239267
GREAT FOX ISLAND MD.-VA,
VIMS CHART # 100
AA4 6694000
BA2 254900
CAl 89640
DA4 173200
EA3 234200
FA4 118900
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GA4 609400
HA4 67440
IAl 74330
JA4 187200
KA4 2664000
LA3 23700
MA2 7925
NA2 45240
0A4 222400
PA3 118000
QA1 15160
RA4 190500
SA2 726900
TA4 1294000
UA4 7003
TOTAL AREA

DENSITY 1= 179130
DENSITY 2 = 1034965
DENSITY 3 = 3756900
DENSITY 4 = 12228041
TOTAL = 13818035
CRISFIELD MD.-VA.

VIMS CHART # 101

AA4 558700
BA1 42720
CA4 36630
DA3 194600
EA3 150200
FA1l 17310
GA3 55340
HA4 144600
IA4 94570
JA3 15300
KA3 21870
LA2 31900
MA3 6044
NA3 22620
OA3 11210
PA2 30550
QA2 8145



RA3 13460

SA3 7024
TA4 - » 10650
UA3 50370
VA3 27120
WA4 95440
XA4 66350
YA4 | 90700
ZA3 22480
AB4 27760
BB4 29600
CB3 17630
DB3 24140
EB3 52320
FB4 9576
GB3 8902
HB3 . 24540
TOTAL AREA
DENSITY 1= 60030
DENSITY 2 = 70595
- DENSITY 3 = 725170
DENSITY 4 = 1164576
TOTAL = 2020371
SAXIS VA.-MD.
VIMS CHART # 102
AA3 | 4360
BA4 16420
TOTAL AREA
DENSITY 1= 0
DENSITY 2 = 0
DENSITY 3 = 4360
DENSITY 4 = 16420
TOTAL = 20780
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REEDVILLE VA,

VIMS CHART # 106

AA4 2460
BA4 39000
CA2 32900
DA2 9794
EA3 8486
FA2 50330
GA4 646900
HA2 112700
IA3 309300
JA2 6411
KA2 11160
LA2 5044
MA2 20270
NA2 6466
0A3 19580
PA3 37670
QA4 260300
TOTAL AREA

DENSITY 1= 0
DENSITY 2 = 255075
DENSITY 3 = 375036
DENSITY 4 = 948660
TOTAL = 1578771
TANGIER ISLAND VA.
VIMS CHART # 107

AA3 518900
BA4 1221000
CA2 175600
EA3 97470
FA4 345900
GA2 259000
HA4 147800
1A2 58630
JA2 298700
KA4 1379000
LA4 2458000



TOTAL AREA
DENSITY 1= 0
DENSITY 2 = 791930
DENSITY 3 = 616370
DENSITY 4 = 5551700
TOTAL = 6960000
CHESCONESSEX VA,
VIMS CHART # 108
AA2 50740
BA3 13530
CA3 36190
DA4 151800
EA4 11770
FA2 14400
GA4 18310
HA2 4456
IA4 344800
JA1 42560
KA3 498500
LA4 22070
MA4 274200
NA3 143500
0A1l 28050
PA4 141000
QA2 42950
RA1 17950
SA4 351000
TA4 365900
UA2 27300
VA3 123900
WA4 769000
XA2 53720
YA1 255400
ZA4 495000
AB2 228000
BB2 210600
CB4 464500
DB2 154000
EB1 220200
FB4 207800
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GB2 115000
HB4 24300
IB1 337200
JB4 710600
KB4 86690
LB2 15450
MB4 126300
NB3 22100
OB3 125400
PB3 2375000
TOTAL AREA

DENSITY 1 = 901360
DENSITY 2 = 916616
DENSITY 3 = 3338120
DENSITY 4 = 4565040
TOTAL = 9721136
PARKSLEY VA.

VIMS CHART # 109

AA4 6016
BA4 26080
CA4 10850
DA3 23210
EA4 6943
FA4 10480
GA2 31010
HA4 29400
IA4 5338
JA4 76930
KA4 19500
LA3 138200
MA2 12380
NA2 16220
OA4 9009
PA3 61930
QA3 104100
RA3 8405
SA3 6580
TA3 116300
UA3 30680
VA4 35800



WA3 110800

XA4 23450
YA4 18390
ZA3 13970
AB3 2091000
BB3 88910
CB3 ' 17900
DB2 40210
EB3 12940
TOTAL AREA

DENSITY 1= 0
DENSITY 2 = 99820
DENSITY 3= 2824925
DENSITY 4 = 277186
TOTAL = 3201931
URBANNA VA,

VIMS CHART # 110

AA2 314700
BA2 664500
CA2 845100
DA3 157800
EA3 24490
TOTAL AREA

DENSITY 1= 0
DENSITY 2 = 1824300
DENSITY 3 = 182290
DENSITY 4 = 0
TOTAL = 2006590
IRVINGTON VA.

VIMS CHART # 111

AA3 17630
BA4 46220
CA4 21840
DA3 145100
EA1l 459310
FA2 233400
GA3 652800
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HA1 51490
IA4 10980
JA2 44240
KA3 41670
LA3 32150
MA3 12100
NA3 58600
OA3 17650
PA3 7165
QA4 20110
RA2 3845
SA3 9636
TA3 17000
UA4 4420
VA3 11150
WA3 37640
XA3 124700
YA3 68460
ZA3 149900
AB2 42030
BB4 23550
CB1 33150
DB2 26880
EB4 328000
FB2 114900
TOTAL AREA

DENSITY 1= 130550
DENSITY 2 = 465295
DENSITY 3 = 1403351
DENSITY 4 = 455120
TOTAL = 2454316
FLEETS BAY VA.

VIMS CHART # 112

AA1l 566500
BA2 140200
CA3 166400
DA2 5851
EA3 277500
FAl 186000
GA3 151900



HA2 236500

IA3 12490
JA4 25650
KA4 15650
LA4 3872
MA3 ‘ ' 6048
NA3 10540
0A4 40770
PA3 54840
QA2 52250
RA4 3355
SA2 5777
TA3 630400
UA2 18900
VA4 29560
WA3 10740
XA3 7708
YA3 4774
ZA3 4005
AB3 18650
BB4 13640
CB3 94040
DB3 21970
EB2 194000
FB3 75770
GB1 40060
HB1 23130
IB3 63420
JB3 3529
KB3 35000
LB4 9785
MB3 38240
NB3 41490
OB3 4993
TOTAL AREA

DENSITY 1= 815690
DENSITY 2 = 653478
DENSITY 3 = 1734447
DENSITY 4 = 142282
TOTAL = 3345897

204

NANDUA CREEK VA.
VIMS CHART # 113
AA2 41270
BA3 114900
CA4 313900
DA2 698100
EAl 298500
FA4 591800
GA4 3000
HA4 110900
JA1 14770
JA3 5564
KA2 74810
LA4 147900
MA1 1647000
TOTAL AREA
DENSITY 1= 1960270
DENSITY 2 = 814180
DENSITY 3 = 120464
DENSITY 4 = 1167500
TOTAL = 4062414
PUNGOTEAGUE VA.
VIMS CHART # 114
AA3 8515
BA3 47600
CA4 22880
DA3 51420
EA4 78350
FA2 8481
GA2 ' 73980
HA3 9935
IA4 280700
JA3 5078
KAl 141600
LA4 3431000
MA1 347900
NA2 1503000
0A2 55440
PA4 24070



QA4 58060

RA1 58620
SA4 210600
TA2 98840
UA1 63240
VA3 150400
WA1 93650
XA4 20260
YA1 16800
ZA4 33440
AB4 5468
BB4 . 7024
CB3 66830
DB3 115300
EB4 66500
FB4 55070
GB1 110500
HB3 73770
IB1 25550
JB4 20330
KB4 46840
LB3 14920
MB4 94650
NB2 322500
OB3 6605
PB2 24930
TOTAL AREA

DENSITY 1 = 857860
DENSITY 2 = 2087171
DENSITY 3 = 550373
DENSITY 4 = 4455242
TOTAL = 7950646
SALUDA VA.

VIMS CHART # 116

AA2 38690
BA1 40600
CAl 97630
DA1 13870
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TOTAL AREA
DENSITY 1 = 1562100
DENSITY 2 = 38690
DENSITY 3 = 0
DENSITY 4 = 0
TOTAL = 190790
WILTON VA,
VIMS CHART # 117
AA2 7081
BA2 8705
CA3 39600
DA2 4731
EA3 11440
FA3 89210
GA3 12220
HA4 92140
1IA3 12020
JA2 62910
KA2 30830
LA2 59780
TOTAL AREA
DENSITY 1= 0
DENSITY 2 = 174043
DENSITY 3 = 164490
DENSITY 4 = 92140
TOTAL = 430673
DELTAVILLE VA,
VIMS CHART # 118
AA2 25650
BA3 214900
CA2 58490
DAl 35930
EA3 38710
FA3 25700
GA3 22860



NA2
0OAl
PA2
QA4
RA3
SA4
TA4

TOTAL AREA

DENSITY 1=
DENSITY 2 =
DENSITY 3 =
DENSITY 4 =

TOTAL =

JAMESVILLE VA,
VIMS CHART # 119

AA3
BA2
CA2
DA4
EA2
FA4
GA2
HA2
IA3

JA3

KA3
LA3

MAS3
NA3
0A2
PA4
QA1
RA2
SA4

49570
26760
5014
30670
1730
48890
11550
145900
12810
2240
34330
9957
8942

181830
244374
363260

21139

810603

58160
13120
489400
613700
111400
167300
9428
66600
22760
10940
3663
27670
79230
31340
797600
125200
278500
172300
401300
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TA4 23940
UA3 52100
VA2 215100
WA4 169700
XA2 72790
YA4 270100
ZA2 12990
AB4 128200
BB3 92030
CB1 21480
DB4 23470
EB3 12310
FB3 10010
GB2 39210
HB4 1492
IB3 6619
JB3 21950
KB3 311000
TOTAL AREA

DENSITY 1= 299980
DENSITY 2 = 1999938
DENSITY 3 = 739782
DENSITY 4 = 1924402
TOTAL = 4964102
WARE NECK VA,

VIMS CHART # 122

AA2 334700
BA4 631800
CA3 195800
DA3 39550
EA3 146400
FA3 81620
GA2 160000
HA2 267100
IA4 410000
JA3 365300
KA2 53620
LA2 25720
MA3 69150



TOTAL AREA

DENSITY 1= 0
DENSITY 2 = 841140
DENSITY 3 = 897820
DENSITY 4 = 1041800
TOTAL = 2780760
MATHEWS VA.

VIMS CHART # 123

AA2 13290
BA4 237400
CA4 145500
DA3 46710
EA4 47840
FA2 29460
GA1 22170
HA3 8706
IA2 13140
JA3 5203
KA3 19690
LA4 12680
MA4 12700
NA2 6404
OA4 15440
PA2 42850
QA3 , 118700
RA3 36840
SA3 37510
TA3 9316
UA4 166100
VA4 45110
WA2 9052
TOTAL AREA

DENSITY 1= 22170
DENSITY 2 = 114196
DENSITY 3 = 282675
DENSITY 4 = 682770
TOTAL = 1101811
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FRANKTOWN VA.

VIMS CHART # 124

AA2 5040
BA4 109200
CA2 59590
DA3 30220
EA2 50850
FA4 805600
GAl 20000
HA4 26690
IA4 88450
JA4 96650
KA2 18600
LA4 255900
MA2 132800
NA2 92840
0OA2 63280
PA3 1511000
QA2 45560
RA4 65310
SA2 60570
TA3 76640
UA3 5137
VA3 232700
WA4 72760
XA4 24360
YA4 72710
ZA4 11410
AB3 53250
BB3 15650
CB4 6548
DB3 88610
EB3 49850
FB2 16430
GB2 27050
HB3 67280
TOTAL AREA

DENSITY 1= 20000
DENSITY 2 = 572610
DENSITY 3= 2130337
DENSITY 4 = 1635588
TOTAL = 4358535



ACHILLES VA. : SB2 185400

VIMS CHART # 131 KA4 1062000
NA3 87160
AA1 13960
BA4 29120 TOTAL AREA
CA4 - 45910
gﬁ ;gggg DENSITY 1 = 75780
FAY L6460 DENSITY 2 = 1987699
s L0000 DENSITY 3 = 121150
Tias oo DENSITY 4 = 7394438
1A2 65780 _
" ok TOTAL = 9579066
Msz 223223 NEW POINT COMFORT VA.
VIMS CHART # 132
OA4 60550 ,
PA4 5308 AAS 63860
QA4 403300 BA2 272700
RA2 368200 CA2 184800
SAd 373400 DA3 267900
TAl 22550 EA2 188500
UA4 201600 Pas 87200
VA2 391600 GA4 3875000
WA4 825500 hAd 445500
XA2 168200 1A1 73870
YA4 22940
ad 22940 JA2 255100
KA3 127300
AB2 134900 LAy 210200
BB4 33730
tigy PEN MA2 557600
NA4 433000
DB4 212300 OA2 53650
EB3 18220 DAs £3650
FB2 15400 OAd 193500
GB4 21290 B2 660100
HB4 234300 SAL 190500
1B2 82790 TA4 1022000
KB2 110800 VAL 61620
LB4 17670
WA4 1357000
MB4 12210 XAS 268600
NB2 17880 TAs 6583
OB3 15770 IAs 0960
PB2 3233 AB2 505100
QB4 38 BB4 852700
RB4 556200 sty Pom50
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DB2 22850

EB3 37250
FB4 88580
GB4 1165
HB4 88590
TOTAL AREA

DENSITY 1= 255990
DENSITY 2 = 3337710
DENSITY 3 = 491710
DENSITY 4 = 8652486
TOTAL = 12737896
CAPE CHARLES VA.

VIMS CHART # 133

AA4 17240
BA2 175600
CA4 86760
DA4 637300
EA2 101500
FA2 115400
GA4 84660
HA4 24910
TA4 22580
JA4 8764
KA4 572900
LAl 810600
MAS3 58420
TOTAL AREA

DENSITY 1= 810600
DENSITY 2 = 392500
DENSITY 3 = 58420
DENSITY 4 = 1455114
TOTAL = 2716634
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CHERITON VA.
VIMS CHART # 134
AA2 60870
BA4 159700
CAl 140100
DA4 261100
EA2 104000
FA4 6321
TOTAL AREA
DENSITY 1= 140100
DENSITY 2 = 164870
DENSITY 3 = 0
DENSITY 4 = 427121
TOTAL = 732091
YORKTOWN VA,
VIMS CHART # 139
AA3 3292
BA2 12530
TOTAL AREA
DENSITY 1= 0
DENSITY 2 = 12530
DENSITY 3 = 3292
DENSITY 4 = 0
TOTAL = 15822
POQUOSON WEST VA,
VIMS CHART # 140
AA4 4441
BA4 19470
CA4 18750
DA4 105400
EA2 412200
FA4 500700
GA3 88830



HA2 24500

1A4 113200
JA2 22100
KA2 18120
LA4 31700
MA1 30840
NA4 127500
0A2 345600
PA3 478500
QA4 82000
RA4 469800
SA3 107100
TA2 158700
UA3 226400
VA4 659400
WA3 38120
XA3 6719
YA1 29900
TOTAL AREA

DENSITY 1= 60740
DENSITY 2 = 981220
DENSITY 3 = 945669
DENSITY 4 = 2132361
TOTAL = 4119990
POQUOSON EAST VA,

VIMS CHART # 141

AA2 2443
BA4 6511
CA4 8614
DA4 17730
EA3 21540
FA3 1560000
GA4 5084000
HA2 850700
A3 44830
JA4 465800
KA2 178500
LA2 853700
MA4 : 852300
NA4 2226
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TOTAL AREA

DENSITY 1 = 0
DENSITY 2 = 1885343
DENSITY 3 = 1626370
DENSITY4= 6437181
TOTAL = 9948894
ELLIOTTS CREEK VA,
VIMS CHART # 142

AA2 93040
BA1 47130
CA3 18810
TOTAL AREA

DENSITY 1 = 47130
DENSITY 2 = 93040
DENSITY 3 = 18810
DENSITY 4 = 0
TOTAL = 158980
TOWNSEND VA.

VIMS CHART # 143

AA2 3655
BA3 16520
CA3 50430
DA3 54930
TOTAL AREA

DENSITY 1 = 0
DENSITY 2 = 3655
DENSITY 3 = 121880
DENSITY 4 = 0
TOTAL = 125535



HAMPTON VA.

VIMS CHART # 147

AA4 371000
BA4 - 9173
CA4 558900
DA3 358400
EA2 222700
FA2 294100
GA4 55540
HA4 385800
IA4 82250
JA4 379400
KA2 50800
LA4 124400
MA4 108400
NA4 38600
TOTAL AREA

DENSITY 1= 0
DENSITY 2 = 567600
DENSITY 3 = 358400
DENSITY 4 = 2114463
TOTAL = 3040463
CAPE HENRY VA.

VIMS CHART # 152

AA3 4099
BA3 39920
CA3 116900
DA2 57840
EA2 125000
FA2 13410
GA3 719
HA3 3860
IA3 2877
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TOTAL AREA
DENSITY 1= 0
DENSITY 2 = 196250
DENSITY 3 = 168375
DENSITY 4 = 0
TOTAL = 364625
PORT TOBACCO MD.
VIMS CHART # 161
AAl 32250
BA4 71490
CA2 3318
DA4 6735
EA2 2848
FA4 2469
GA2 1795
TOTAL AREA
DENSITY 1= 32250
DENSITY 2 = 7961
DENSITY 3 = 0
DENSITY 4 = 80694
TOTAL = 120905
BERLIN MD.
VIMS CHART # 167
AA4 8575
BA3 30960
CA3 10240
TOTAL AREA
DENSITY 1= 0
DENSITY 2 = 0
DENSITY 3 = 41200
DENSITY 4 = 8575
TOTAL = 49775



OCEAN CITY MD. BOXIRON MD.-VA.

VIMS CHART # 168 VIMS CHART # 172
AA3 34490 AA3 2800000
BA3 136500
TOTAL AREA CA4 15750
DA3 1213000
DENSITY 1 = o  Ead 20560
DENSITY 2 - o FA3 226200
DENSITY 3 = 34490 Gad 235600
DENSITY 4 = 0 HA3 672600
1A4 8352
JA3 81580
TOTAL = 34490 Y] 81080
TINGLES ISLAND MD. LA4 860500
VIMS CHART # 170 MaL 131400
NA4 38020
AA3 630700
BA1 365500 TOTAL AREA
CA3 3973000 _
DA3 53060 DENSITY 1= 230350
EA3 304100 DENSITY 2 = 0
FA3 58650 DENSITY3= 5129880
GA3 294900 DENSITY 4= 1178782
HA3 1246000
IA3 20750 TOTAL = 6539012
JA3 522800
KA1 36380 WHITTINGTON POINT MD.-VA.
LA3 300600 VIMS CHART # 173
MA3 4506
NA4 173800 AA4 275000
0A4 54720 BA4 12940
PA4 65050 CA4 17640
QA4 104300 DA3 12130
EA3 121900
TOTAL AREA FA3 112400
GA3 82370
DENSITY 1= 401880 HA3 104200
DENSITY 2 = 0 1A2 134500
JA3 19120
DENSITY 3 = 7409066
DENSITY 4 = 397870 KA2 114000
LA4 170900
MA1 169000
TOTAL = 8208816 s Lo
OA1 6332
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TOTAL AREA

DENSITY 1= 175332
DENSITY 2 = 248500
DENSITY 3 = 452120
DENSITY 4 = 741780
TOTAL = 1617732
CHINCOTEAGUE EAST VA.
VIMS CHART # 175

AAd4 2577000
BA3 4005000
CA3 -~ 39000
DA3 35620
TOTAL AREA

DENSITY 1= 0
DENSITY 2 = 0
DENSITY 3 = 4079620
DENSITY 4 = 2577000
TOTAL = 6656620
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APPENDIX E

1989 Submerged Aquatic Vegetation Ground Truth Surveys.
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1989 SUBMERGED AQUATIC VEGETATION GROUND TRUTH SURVEYS
QUAD., 1989 BED 1987 BED SPECIES** SOURCE *** 1989 SURVEY DATE
2 AA3 AA3 Cd,Hv,Ms CAPT./CIT. 8-14/NO DATE
2 - BA4 Cd,Ms CAPT./CIT. 8-14/NO DATE
2 BA2 CA3 Cd,Ms CAPT./CIT. 8-14/NO DATE
2 - DA3 Cd CAPT, 8-14
2 - EA3 Cd CAPT. 8-14
2 - FA3 Cd CAPT. 8-14
3 CAl AA3 Ms/Ms SK/CIT. NO DATE/NO DATE
3 DA1 BA3 Ms/Ms SK/CIT. NO DATE/NO DATE
3 - CA3 Cd CAPT. 8-14
3 - DA3 Cd,Ms CAPT./CIT. 8-14/NO DATE
3 - EA3 Cd CAPT. 8-14
3 GA2 HA4 Cd,Hv CAPT, 8-14
3 JA2 IA4 Hv,Ms,Cd/Hv SK/CAPT. NO DATE/8-14
3 HA1,IA2 JA4 Hv,Ms,Cd/Cd SK/CAPT. NO DATE/8-14
3 HA1 KA2 Mg/Cd SK/CAPT. NO DATE/8-14
3 KA2 LA4 VaMs/Hv,Va SK/CAPT, NO DATE/8-14
3 MA2 NA4 Ms,Va, Hv/Cd, Ms SK/CAPT./CIT. NO DATE/8-14/9-29
3 NA2 0OA4 Ms,Va,Hv/Cd,Ms SK/CAPT./CIT. NO DATE/8-14/9-29
3 NA2 PA4 Cd,Ms CAPT./CIT. 8-14/9-29
3 0A2 QA4 Ms,Va, Hv/Ms SK/CIT. NO DATE/9-29
3 PA2 RA4 Ms,Va,Hv/Hv SK/CIT. NO DATE/9-29
3 PA2 SA4 Ms CIT. 9-29
3 QA2 TA4 Ms,Va,Hv/Ms SK/CIT. NO DATE/9-29
3 RA2 UA4 Ms,Va,Hv/Ms SK/CIT. NO DATE/9-29
3 OB3 VA4 Hv,Ms CAPT./CIT. 8-14/9-29
3 SA3 WA4 Ms/Cd,Ms SK/CAPT./CIT. NO DATE/8-14/9-29
3 TA2 XA4 Ms,Hv/Cd, Ms SK/CAPT./CIT. NO DATE/8-14/9-29
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QUAD. 1989 BED 1987 BED SPECIES** SOURCE *** 1989 SURVEY DATE
3 UA2 YA4 Ms,Hv/Cd SK/CAPT. NO DATE/8-14
3 VA2 ZA4 Ms,Hv/Cd,Ms SK/CAPT./CIT. NO DATE/8-14/9-29
3 - AB4 Cd,Ms CAPT./CIT, 8-14/9-29
3 WA2 BB3 Ms/Cd SK/CAPT, NO DATE/8-14
3 XA3 CB4 Ms/Cd,Ms SK/CAPT./CIT. NO DATE/9-29
3 YA3 DB4 Ms/Cd,Ms SK/CAPT./CIT. NO DATE/8-14/9-29
3 ZA2 GB3 Hd,Ms,N,U CAPT./CIT. 8-14/9-29
3 - HB3 Cd,Hd,Ms CAPT./CIT. 8-14/94
3 - IB3 Cd,Hd,Va CAPT./CIT. 8-14/9-4
3 AB3 JB4 Cd,Ms,N,Va CAPT./CIT. 8-14/9-4
3 AB3 JB4 Ms,Hv,Va,Cd,N STAN KOLLAR NO DATE
3 AB3 KB4 Cd,Ms,N,Va,U CAPT./CIT, 8-14/9-4
3 FB3 QB4 Cd,Ms CAPT./CIT. 8-14/9-29
3 GB2 RB4 Ms,Hv/Cd SK/CAPT./CIT. NO DATE/8-14/NO DATE
3 GB2 SB2 Ms,Hv/Ms : SK/CIT, NO DATE/NO DATE
3 HB3 TB4 Hv/Cd,Ms SK/CAPT./CIT. NO DATE/8-14/9-29
3 JB2,IB3 UB4 Cd CAPT. 8-14
3 JB2 VB3 Cd,Hv CAPT. 8-14
3 KB2 WB2 Ms,Cd/Cd,Ms SK/CAPT./CIT. NO DATE/8-14/NO DATE
3 AAl YB1 Cd,Ms,Ngu,Ppe,Va CIT. NO DATE
3 AAl YB1 Ms,Hy STAN KOLLAR NO DATE
3 - FB3 Ms CIT. NO DATE
3 BA1l ZB3 Ms,Va,Hd/Cd SK/CAPT. NO DATE/8-14
3 - EB3 Cd,Ms CAPT./CIT. 9-29
3 LB2 XB2 Ms,Cd CAPT./CIT. 8-14/8-10
3 Quarry # Ms CIT. NO DATE
3 EA1l Ms,Hv STAN KOLLAR NO DATE
3 FA1l FA2 Ms,Hv STAN KOLLAR NO DATE
3 FA1 GA2 Ms,Hy STAN KOLLAR NO DATE
3 GA2 HA4 Hv,Ms,Cd,Va STAN KOLLAR NO DATE
3 LA2 MA4 Va,Ms STAN KOLLAR NO DATE
3 "BB3 LB4 Ms,Hd,Hv,Cd STAN KOLLAR NO DATE
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QUAD. 1989 BED 1987 BED SPECIES** SOURCE *** 1989 SURVEY DATE
3 CB3 MB4 Ms,Hd,Hv,Cd STAN KOLLAR NO DATE
3 DB3 NB4 Ms,Hd, Hv,Cd STAN KOLLAR NO DATE
3 EB3 OB4 Ms,Hd,Hv,Cd STAN KOLLAR NO DATE
3 EB3 PB4 Ms,Hd, Hv,Cd STAN KOLLAR NO DATE
3 IB3 UB4 Hv,Ms,Va,Cd,N STAN KOLLAR . NO DATE
3 JB2 VB3 Ms,Hv,Hd,C4,N STAN KOLLAR NO DATE
3 Copper Rd. # Ms,Cd,Ppe CIT. NO DATE
3 Susquehanna Flats # : Ms CIT. NO DATE
4 GA2 AA2 Ms CIT. 7-23
4 FA2,GA2 Ms CIT. NO DATE
4 0Old Field Point # Ms CIT, NO DATE
4 EA2 Ms CIT. NO DATE
4 BA2 Ms CIT. NO DATE
4 DA1 CA3 Ms CIT. 7-23
4 - DA3 Cd CAPT. NO DATE
4 - EA2 Cd CAPT. NO DATE
4 AAl Ms STAN KOLLAR NO DATE
4 CA1l Ms STAN KOLLAR NO DATE
4 DA1 Ms STAN KOLLAR NO DATE
4 EA2 Ms,Va STAN KOLLAR NO DATE
4 FA2 Ms,Va STAN KOLLAR NO DATE
4 GA2 Ms,Va STAN KOLLAR NO DATE
4 BA1 Ms CIT. NO DATE
4 0Old Field Point # Ms CIT. NO DATE
5 BA2 Ms,Va/Ms SK/CIT. NO DATE/NO DATE
5 AA2 Ms CIT. NO DATE

[ ]
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QUAD. 1989 BED 1987 BED SPECIES** SOURCE *** 1989 SURVEY DATE
7 - BA3 Cd CAPT. 8-14
9 Elk River # Ms CIT. NO DATE
9 AA2 AA3 Cd CAPT. NO DATE
9 AA2 BA3 Cd CAPT. NO DATE
9 - DA3 Ms CAPT. NO DATE
9 BA2 EA2 Ms CAPT, NO DATE
9 - FA3 Ms CAPT. NO DATE
9 FA2,DA1,EA1,GA2 JAl Cd CAPT. NO DATE
9 GA2 HA3 Cd CAPT. NO DATE
9 FA2 IA3 Cd CAPT. NO DATE
9 AA2 Ms,Va STAN KOLLAR NO DATE
9 CA2 Va STAN KOLLAR NO DATE
9 EAl JA1 Ms STAN KOLLAR NO DATE
9 FA2 IA3 Hv,Ms,Cd STAN KOLLAR NO DATE
9 GA2 HA3 Va,Ms,Cd STAN KOLLAR NO DATE
9 HA1 Ms STAN KOLLAR NO DATE
10 - AA3 Ms CIT, 9-6
10 BA2 BA3 Ms,Va SK/CIT. NO DATE/9-6
10 JA1 FA3 Cd,Va CAPT./CIT. NO DATE
10 HA2 GA3 Cd CAPT. NO DATE
10 JAL EA3 Cd,Va CAPT./CIT. NO DATE
10 FA2 DA2 Cd CAPT. NO DATE
10 CA2,DA2 Ms,Va CIT. 9-6
10 Bohemia R.-Stoney Point # Va,Ec,N,Ppc CIT. NO DATE
® ® ® @ ® ®
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QUAD. 1989 BED 1987 BED SPECIES** SOURCE *** 1989 SURVEY DATE
10 AA2 Ms STAN KOLLAR NO DATE
10 EAl Ms STAN KOLLAR NO DATE
10 FA2 Ms,Va STAN KOLLAR NO DATE
10 HA2 Ms,Ppc STAN KOLLAR NO DATE
10 IA1 Ms STAN KOLLAR NO DATE
10 JA1 Ms,Va,Ppe STAN KOLLAR NO DATE
10 KA1 Ms,Va STAN KOLLAR NO DATE
10 LA2 Va STAN KOLLAR NO DATE
10 MA1 Ms STAN KOLLAR NO DATE
10 NA4 Va,Ms STAN KOLLAR NO DATE
10 Bohemia R.-Old Hack Point # Ec CIT. NO DATE
13 - AAd4 Cd CAPT. 8-14
14 - AB2 Cd CAPT. 8-14
14 SA3 ZA4 Cd CAPT. 8-14
14 - DB3 Cd CAPT. 8-14
14 - FB2 Cd CAPT. 8-14
14 FA3 JB3 Cd,Ec CAPT. 8-14
14 GA3 MA4 Cd,Ec CAPT. 8-14
14 CA2 HA3 Cd CAPT. 8-14
14 NA3 VA3 Ms,Cd CAPT. NO DATE
14 MA3 WA2 Ms,Cd CAPT. NO DATE
15 - AA3 Ms,Va CIT, NO DATE
15 Worton Creek # Hv,Rm CIT. NO DATE
15 Worton Creek # Va,Ms CIT. NO DATE
15 Worton Creek # Rm CIT. NO DATE
15 Worton Creek # Zp CIT. NO DATE
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QUAD. 1989 BED 1987 BED SPECIES** SOURCE *** 1989 SURVEY DATE
15 Mill Creek # Va,Ms CIT. NO DATE
15 Mill Creek # Va,Ms CIT. NO DATE
15 Mill Creek # Va,Ms,Hv CIT. NO DATE
15 BA3 FA3 Ms STAN KOLLAR NO DATE
15 CA2 Ms STAN KOLLAR NO DATE
15 DA1 Ms STAN KOLLAR NO DATE
16 AA2 Va STAN KOLLAR NO DATE
16 BA2 Va STAN KOLLAR NO DATE
17 AA3 Ms,Va,Per STAN KOLLAR NO DATE
17 BA2 Va,Cd,Per STAN KOLLAR NO DATE
18 Rock Creek # Zp CIT. 6-29
18 Rock Creek # Zp CIT. 6-29
19 Main Creek # Zp,Ppc CIT. NO DATE
21 DA4 BA4 Ppf CAPT. 8-27
21 AA2 AAl Ppf CAPT, 8-27
{ @ ® L ® ®
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QUAD. 1989 BED 1987 BED SPECIES** SOURCE *** 1989 SURVEY DATE
23 Mayneider Creek # Ppe,Zp CIT. 10-8
23 Valentine Creek # Ppc CIT. MAY
23 Cattail Creek # Zp CIT. 99
23 Cattail Creek # Zp CIT. 9-9
24 Forked Creek # Zp CIT. NO DATE
26 GA3 TB3 Rm FWS 9-6
26 - SB4 Zp FWS 9-6
26 MA3 QB3 Ppf CIT/FWS 10-13/9-6
26 LA4, KA4 RB4 Ec,Ppf FWS 9-6
26 - OB3 Zp FWS 9-6
26 QA1,MA3 PB2 Ec,Ppf FWS 9-6
26 QA1 MB3 Ppf,Rm FWS 9-6
26 TA4,VA3,UA3 LB2 Ec¢,Ms,Ppf,Va,Rm CIT/FWS 10-13/8-30
26 SA1 KB2 Rm FWS 9-6
26 - JB4 Ec¢,Ppf,Rm FWS 8-30
26 - FB3 Rm FWS 8-30
26 - XA2 Ec¢,Ms FWS 7-25
26 - VA4 Ec¢,Rm FWS 7-25
26 - UA2 Ppe,Rm FWS 7-25
26 DB2 GA3 Ppf,Rm CIT. 9-10
26 BB1 HA1l Ms,Ppf CIT. 9-30
26 CB2 IA3 Ms,Ppf CIT, NO DATE
26 AA3 Rm FWS NO DATE
26 HA3 Ppf FWS NO DATE
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QUAD. 1989 BED 1987 BED SPECIES** SOURCE *** 1989 SURVEY DATE
30 Beards Creek # Rm CIT. NO DATE
30 Harness Creek # Zp CIT, NO DATE
32 Warehouse Creek # Rm CIT. NO DATE
32 Warehouse Creek # Rm,Ppec,Zp CIT. NO DATE
32 Warehouse Creek # Rm,Ppe,Zp CIT. - NO DATE
32 Warehouse Creek # Rm,Ppc,Zp CIT. NO DATE
32 Cox Creek # Rm,Ppe,Zp CIT. NO DATE
32 - AB3 Rm,Ppc,Zp CIT. NO DATE
33 JA2 LAl Ppe CIT. 8-13
33 - ZA4 Em CIT. NO DATE
33 JA2 Ppc CIT. 8-13
33 - AB2 Rm CIT. 74
33 - BB2 Rm CIT. 74
33 - EB3 Rm CIT. 74
33 - FB3 Rm CIT. 74
33 - GB2 Rm CIT. 7-7
34 - WA4 Hv USGS 7-28
34 HB2 WA4 Ms,Hv USGS 7-28
34 HB2 WA4 Ms,Hv USGS 7-28
34 MA2 JA3 Hv,Va USGS 7-28
34 NA3 Hv USGS 7-28
34 0A2 KA2 Hv,Va USGS 7-28
34 QA2 Hv,Zp,Ngu USGS 10-30
® @ ® ® ® ®
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QUAD. 1989 BED 1987 BED SPECIES** SOURCE *** 1989 SURVEY DATE
34 Hunter Point # Va USGS 10-30
35 South Creek # Rm CIT, NO DATE
36 SA4 Ppc CIT. 7-29
36 Broad Creek # Ppe CIT. 7-29
36 QA4 Ppe CIT. 7-29
36 PA4 Ppe CIT. 7-29
36 Broad Creek # Ppc CIT. NO DATE
36 NA3 Ppc CIT. 7-29
36 TA4,UA4 Ppe CIT. 7-29
36 JB3 Rm CIT. NO DATE
36 JB3 Rm CIT. NO DATE
36 Broad Creeck # Ppc CIT. NO DATE
36 Broad Creek # Ppc CIT. NO DATE
37 Miles River # U CIT. 8-7
37 Miles River # Rm CIT. . 8-7
39 AA2 AA2 Ms CIT. 8-13
39 BA4 BA2 Ms CIT. 8-13
39 CA4 CA2 Va CIT. 8-13
39 Gunston Manor # Va CIT. 8-13
39 DA3 DA2 Va CIT. 8-13
39 Gunston Manor # Ms,Va CIT. 8-13
39 EA3 EA3 Ms CIT. 8-13
39 Gunston Hall # Hd,Ms,Va CIT. 8-13
39 Accotink Bay # Cd CIT. 8-13
39 1A4 FA2 Ms CIT., 8-13
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QUAD., 1989 BED 1987 BED SPECIES** SOURCE *** 1989 SURVEY DATE
39 IA4 GA4 Cd,Hv CIT. 8-13
39 HA2 HA4 Hd,Hv,Ms,Va,Nm CIT. 8-13
39 HA2 JIAl Hd,Ms,Va CAPT. NO DATE
39 HA2 JA4 Ms,Va * CAPT. NO DATE
39 JA3 Cd USGS 7-28
39 Accotink Bay # Cd CIT. NO DATE
40 UA2 CB3 Cd CIT. 8-29
40 TA2 BB4 Cd CIT. 8-29
40 TA2 AB2 Cd CIT. 8-29
40 SA4 ZA4 Hv CIT. 8-29
40 RA2 VAl Hv CIT. 8-29
40 QA4 SA3 Ms/Hv USGS/CIT. 7-28/8-29
40 NA2 NA2 Hv CIT. 8-29
40 KA4 MA4 Hv,Ms,Ppu,Va CIT. 8-29
40 T1A2,JA4 KA4 Cd,Hv,Ms,Va CIT, 8-29
40 BA4 1A4 Cd,Hv,Ms,Ppu,Va CIT. 8-29
40 CA2 1A4 Hv,Va,Ms CIT. 8-29
40 CA2 1A4 Hv,Va,Ms CIT. 8-29
40 - 1A4 Hv CIT. 8-29
40 DA3 1A4 Va,Ms CIT. 8-29
40 - 1A4 Hv CIT. 8-29
40 - 1A4 Hv CIT. 8-29
40 - IA4 Hv,Va CIT. 8-29
40 FA4 IA4 Hv,Ms CIT. 8-29
40 HA4 1A4 Hv,Ms,Cd CIT. 8-29
40 IA2 1A4 Hv,Ms,Va,Cd CIT. 8-29
40 JA4 KA4 Hv,Ms,Va,Cd CIT. 8-29
40 JA4 MA4 Ms,Va,Hv,Ppu CIT. 8-29
40 BA4 CA4 Hv USGS 7-28
o ® ] o ® e
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QUAD. 1989 BED 1987 BED SPECIES** SOURCE *** 1989 SURVEY DATE
40 BA4 Ms,Hv,Cd USGS 7-28
40 BA4 CA4 Hv,Ms,Va USGS - 7-28
40 BA4 DA4 Hv,Ms,Va USGS 7-28
40 BA4 Ms,Hv,Hd,Cd USGS 7-28
40 - DA4 Hv,Hd,Cd USGS 7-28
40 BA4 EA4 Hv,Ms,Va,Nm USGS 7-28
40 BA4 FAl Ms,Hv,Va USGS 7-28
40 BA4 FA1 Hv,Va,Ms USGS 7-28
40 BA4 FAl Hv,Ms,Cd,Hd USGS 7-28
40 BA4 GA4 Hv,Ms,Va,Hd USGS 7-28
40 BA4 GA4 Ms USGS 7-28
40 BA4 1A4 Ms,Hv,Cd,Va USGS 7-28
43 - YA2 Rm CAPT. 8-22
43 CA2 XA3 Rm CAPT. 8-22
43 CA2 WA3 Rm CAPT. 8-23
43 - UA2 Rm CAPT. 8-23
43 - RA2 Rm CAPT. 9-21
43 - PA4 Rm CAPT, 9-20
43 GA2 MA2 Rm CAPT. 9-20
43 LA2 LA2 Rm CAPT. 9-20
43 0A1l GA3 Rm CAPT. 9-21
43 PA3 FA4 Rm CAPT. 9-21
43 - EA2 Rm CAPT. 9-21
43 QA3 DA4 Rm CAPT. 9-20
43 QA3 CA3 Rm CAPT. 9-20
43 AA2 Rm COURT STEVENSON NO DATE
43 CA2 Rm COURT STEVENSON NO DATE
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QUAD. 1989 BED 1987 BED SPECIES** SOURCE *** 1989 SURVEY DATE
44 - DA3 Rm CAPT. 10-12
44 - CA3 Rm CAPT. 10-12
44 AA3 DA3 Rm COURT STEVENSON NO DATE
47 Neabsco Creek # Cd,Hv CIT. 11-14
47 Quantico Creek # Cd,va CIT. 11-14
48 Mattawoman Creek # Cd, Hv CIT. JULY-OCT.
48 NA4 CA3 Cd,Hv CIT. JULY-OCT.
48 NA4 DA2 Cd,Hv CIT. JULY-OCT.
48 Tidal Flats # Cd,Ms CIT. JULY-OCT.
48 Foul Area Piling # Cd,Ms CIT. JULY-OCT.
48 AA2 Ms,Cd,Va,Hv USGS 7-28
48 AA2 Ngu,Ms,Hv,Va,Cd USGS 10-12
48 BA4 AA2 Hv,Cd,Ms,Va,Ngu USGS 10-12
48 AA2 BA4 Hd,Va,Cd,Hv USGS 7-28
48 CAl Nm,Va,Hd,Hv,Ms,Cd USGS 7-28
48 CAl Hd,Cd,Hv,Va USGS 7-28
48 CA1l Ms USGS 10-12
48 EA4 Ppu,Hd,Ms,Va,Cd, Hv USGS 7-28
48 EA4 Va,Hv,Nm USGS 7-28
48 GA3 Hv,Va,Nm,Ms USGS 7-28
48 NA4 CA3 Ms,Hd,Cd,Hv USGS 7-28
48 NA4 DA2 Ms,Hd,Cd,Hv USGS 7-28
48 QA1 Ms,Hv USGS 7-28
48 0OA1l Ms,Hv USGS 7-28
48 0Al Hv USGS 7-28
48 PA4 EA3 Hv,Ms,Va USGS 7-28
® @ o @ @ ® ®
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QUAD. 1989 BED 1987 BED SPECIES** SOURCE *** 1989 SURVEY DATE
48 PA4 Va,Hd,Hv,Cd,Ms USGS 7-28
48 PA4 Hv,Ms,Hd,Cd USGS . 7-28
48 PA4 Hv,Ms,Hd,Cd USGS 7-28
48 FA4 Hv USGS 7-28
48 Indian Head # Hd,Hv,Va,Ms,Cd USGS 7-28
48 QA3 FA3 Hv USGS 7-28
48 QA3 GA2 Hv USGS 7-28
48 QA3 Va,Ms,Hv,Hd,Cd USGS 7-28
48 RA4 HA2 Va,Ms,Hv,Cd USGS 7-28
48 RA4 IA1 Cd,Va,Hd,Hv,Ms USGS 7-28
48 SA2 Va,Cd,Ms,Hv USGS 7-28
48 TA4 LA4 Hv,Ms USGS 7-28
48 TA4 MA3 Hd,Hv,Ms,Va USGS 7-28
48 TA4 MA3 Cd,Va,Hv,Ms USGS 728
48 Chapman Point # Hv,Ms,Va,Cd USGS 7-28
49 Kennedy Run # Zp CIT. 8-29
49 Deep Landing # Ee,Zp CIT. 8-29
51 - AA3 Rm CAPT, 9-1
51 - KA4 Rm CAPT. 9-17
51 - IA3 Rm CAPT. 9-1
51 - HA3 Rm CAPT. 9-1
51 - GA3 Rm CAPT. 9-1
51 - FA3 Rm CAPT. 9-1
51 - DA3 Rm CAPT. 9-1
51 - EA3 Rm CAPT. 9-1
51 EA3 NA2 Rm CAPT./CIT. 8-29/8-12



QUAD. 1989 BED 1987 BED SPECIES** SOURCE *** 1989 SURVEY DATE
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51 FA3 PA4 Rm CAPT. 8-29
51 FA3 QA2 Rm CAPT. 8-29
51 FA3 RA4 Rm CIT. 8-12
51 FA3 SA2 Rm : CAPT. 8-29
51 FA3 TA4 Rm CAPT. 8-29
51 FA3 UA3 Rm CAPT. 8-29
51 FA3 VA3 Rm CAPT. 8-29
51 - YA3 Rm CAPT. - 8-22
51 - XA3 Rm CAPT. 8-22
51 GA3 AB3 Rm CAPT. 8-22
51 GA3 BB4 Rm CAPT., 8-22
51 HA3 CB2 Rm CAPT. 8-22
51 - DB4 Rm CAPT. 8-22
51 FA3 Rm  COURT STEVENSON NO DATE
51 FA3 Rm COURT STEVENSON NO DATE
51 GA3 Zp,Rm COURT STEVENSON NO DATE
52 - AA4 Rm CAPT. - 9-17
52 - BA4 Rm CAPT. : ' 9-17
52 - EA2 Rm CAPT. 9-17
52 - LA3 Rm CAPT. 8-22
52 - JA4 Rm CAPT. 8-22
52 - IA4 Ppe,Rm CAPT. 8-22
52 FA3 HA3 Rm CAPT. 8-22
52 EA4 KA3 Rm,Zp/Rm CS/CIT. NO DATE/8-22
52 Todds Point # Rm CIT. NO DATE
52 Ross Neck # Ppe CIT. NO DATE
52 Ross Neck # Ppc CIT. NO DATE
52 Back Creek # Rm,Ppc CIT. NO DATE
52 Casson Point # Ppc CIT. NO DATE
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QUAD. 1989 BED 1987 BED SPECIES** SOURCE *** . 1989 SURVEY DATE
52 Casson Point # Ppc CIT. NO DATE
55 CA4 Ms,Ngu,Hv,Cd USGS . 10-12
55 GAl Hv USGS 10-12
55 Potomac-Brent Pt. # Cd,Ms USGS 10-12
55 HA4 AA4 Cd,Ngu,Ms USGS 10-12
55 HA4 BA2 Cd,Ngu,Ms USGS 10-12 .
55 HA4 Cd,Ngu,Ms USGS 10-12
55 HA4 Ms,Cd USGS 10-12
55 MA4 FA2 Hv USGS 10-12
56 1A4 FA4 Ms,Cd USGS 8-15
57 HB4 DB4 Cd,Ms,Rm,Va FWS 9-20
57 HB4 DB4 Va,Ppf USGS 8-15
57 AB4 LB4 Ms,Ppf,Va FWS 9-20
57 TB4 Ppf,Va FWS 9-20
57 UB3,VB4 QB3 Ms,Ppf,Va FWS 9-20
57 UB3 QB3 Va USGS 8-15
57 VB4 QB3 Va,Ppf USGS 8-15
57 OB4 1B4 Va,Ms/Va USGS/FWS 8-15/9-20
57 NB1 HB3 Va,Rm FWS 9-20
57 MB4 GB4 Va,Rm,N,Ppc/Va USGS/FWS 8-15/9-20
57 LB4 FB4 Va,Ms/Ms USGS/FWS 8-15/9-20
57 LB4 FB4 Ms,Cd USGS 8-15
57 JB4 FB4 Ms FWS 9-20
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QUAD. 1989 BED 1987 BED SPECIES** SOURCE *** 1989 SURVEY DATE
57 KB4,JB4 FB4 Va,Cd FWS 9-20
57 HB4 DB4 Rm,Ms,Ppf,Va FWS 9-20
57 EA4 HA3 Va,Ms,Cd,Zp USGS 8-15
57 EA4 GA3 Va,Ms,Cd,Zp USGS 8-15
57 EA4 FAl Va,Ms,Cd,Zp USGS . 815
57 RB4 LB4 Va,Ms,Ppu,Pcr USGS 8-15
57 RB4 LB4 Va,Ms,Ppc USGS 8-15
60 - BA3 Ppc,Rm CAPT, 9-17
60 - FA2 Rm CAPT. 9-17
60 - JA3 Rm CAPT. 7-29
62 BA2 HA3 Rm CAPT, 10-3
63 - DA3 Rm CAPT. NO DATE
63 BA4 CA2 Rm CAPT. NO DATE
63 CA2 BA3 Rm CAPT. NO DATE
66 LA4 DA4 Ppe USGS 8-15
69 Brenton Bay # Ec CIT. 721
69 Brenton Bay # Ec CIT. 721
69 Brenton Bay # Ec,Ppf CIT. 7-21
69 Brenton Bay # Ec¢,Ppf CIT. 7-21
69 Brenton Bay # Ec,Ppf CIT. 7-21
69 Brenton Bay # Ec CIT. 7-21
® ® @ ® @
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70 - AA3 Rm CAPT, 7-29
70 - BA2 Rm CAPT. 7-29
70 - CA4 Rm CAPT. - 7-29
70 - DA2 Rm CAPT. 7-29
70 Forrest Landing # Zp,Rm CIT. NO DATE
70 Patuxent River # Rm CAPT. NO DATE
71 Goose Creek # Rm,Zp CIT. 6-26
71 Pearson Creek # Rm,Zp CIT. 6-26
71 Harper Creek # Rm,Zp CIT. 6-26
71 Harper Creek # Rm,Zp CIT. 6-26
72 AA4 AA3 Rm CAPT. NO DATE
72 BA2,CA4 BA1 Rm CAPT. NO DATE
72 CA4 CA4 Rm CAPT. NO DATE
72 EA2 FA4 Rm CAPT. NO DATE
72 GA4,FA2 HA4 Rm CAPT. NO DATE
72 GA4 JA4 Rm CAPT. NO DATE
72 HA2,1A4 KA1l Rm CAPT. NO DATE
72 - OA3 Rm CAPT. NO DATE
72 1A4 MA2 Rm CAPT. NO DATE
72 DA2 DA3 Rm CAPT. NO DATE
72 1A4 NA1 Rm CAPT. NO DATE
72 1A4 LA4 Rm CAPT, NO DATE
73 XB2 AAl Rm CAPT. NO DATE
73 - QC4 ERm CAPT. NO DATE
73 WB4 BA4 Rm CAPT, NO DATE
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QUAD. 1989 BED 1987 BED SPECIES** SOURCE *** 1989 SURVEY DATE
73 WB4 CAl Rm CAPT. NO DATE
73 UB4 DA4 Rm CAPT. NO DATE
73 UB4 EA4 Rm CAPT. NO DATE
73 WB4 FA4 Rm CAPT. NO DATE
73 RB4 GAl Rm CAPT. NO DATE
73 SB2 HA3 Rm CAPT. NO DATE
73 RB4 IA1 Rm CAPT. NO DATE
73 RB4 JA4 Rm CAPT. NO DATE
73 RB4 KA2 Rm CAPT. NO DATE
73 - LA2 Rm CAPT. NO DATE
73 OB2 MA4 Rm CAPT. NO DATE
73 NB3 NA4 Rm CAPT. NO DATE
73 NB3 OAl Rm CAPT. NO DATE
73 LB3 RA3 Rm CAPT. NO DATE
73 KB3 SA3 Rm CAPT. NO DATE
73 JB4 TA3 Rm CAPT. NO DATE
73 IB4 UA4 Rm CAPT. NO DATE
73 - VA2 Rm CAPT. NO DATE
73 HB2 WAl Rm CAPT. NO DATE
73 HB2 YA3 - Rm CAPT. NO DATE
73 FB2 ZA2 Rm CAPT. NO DATE
73 - SB3 Rm CAPT. NO DATE
73 WA2 RB1 Rm CAPT. NO DATE
73 WA2 QB3 Rm CAPT. NO DATE
73 WA2 PB2 Rm CAPT. NO DATE
73 RA4 MB4 Rm CAPT. NO DATE
73 RA4 KB4 Rm CAPT. NO DATE
73 OA4 WB1 Rm CAPT. NO DATE
73 QA2 JB2 Rm CAPT. NO DATE
73 NA3 IB2 Rm CAPT. NO DATE
73 LA4 ZB3 Rm CAPT. NO DATE
73 - 0C4 Rm CAPT. NO DATE
o ® ® ® ®
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QUAD. 1989 BED 1987 BED SPECIES** SOURCE *** 1989 SURVEY DATE
73 - NC2 Rm CAPT. NO DATE
73 BAl MC4 Rm CAPT. NO DATE
73 BA1 LC1 Rm CAPT. NO DATE
73 CA4 KC3 Rm CAPT. NO DATE
73 DA3 JC3 Rm CAPT. NO DATE
73 - FC2 Rm CAPT. NO DATE
73 EA3 - HC4 Rm CAPT. NO DATE
73 - IC2 Rm CAPT. NO DATE
73 GA2 EC2 Rm CAPT. NO DATE
73 GA2 DC2 Rm CAPT. NO DATE
74 - UA2 Rm CAPT. NO DATE
74 KA2 OA1l Rm CAPT. NO DATE
74 LA4 PA3 Rm CAPT. NO DATE
74 MA3 TA3 Rm CAPT. NO DATE
74 MA3 SAl Rm CAPT. NO DATE
74 MA3 RA4 Rm CAPT. NO DATE
74 MA3 QA2 Rm CAPT. NO DATE
74 JA3 MA2 Rm CAPT. + NO DATE
74 JA3 NA4 Rm CAPT. NO DATE
74 IA3 LA3 Rm CAPT. NO DATE
T4 IA3 KA3 Rm CAPT. NO DATE
74 HA2 IA3 Rm CAPT. NO DATE
74 HA2 JA3 Rm CAPT. NO DATE
74 GA2 HA3 Rm CAPT. NO DATE
74 GA2,FA4 GA4 Rm CAPT. NO DATE
74 FA4 FA2 Rm CAPT. NO DATE
74 EA2 FA4 EA2 Rm CAPT. NO DATE
74 FA4 DA4 Rm CAPT. NO DATE
74 CA4 CA3 Rm CAPT. NO DATE



QUAD. 1989 BED 1987 BED SPECIES** SOURCE *** 1989 SURVEY DATE
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74 CA4 BA3 Rm CAPT. NO DATE
74 CA4 AA4 Rm CAPT. NO DATE
74 - VA4 Rm CAPT. , NO DATE
79 Herring Creek # Rm,Zm CIT. JUNE
80 - DA3 Rm CIT. 9-7
80 - CA2 Rm CIT. 9-7
80 - EA1l Rm CIT. NO DATE
80 - FA4 -~ Rm CIT. NO DATE
80 - GA3 Rm CIT. NO DATE
80 - HA3 Rm CIT. NO DATE
82 BA4 BA3 Rm CAPT. NO DATE
82 CA2 AA1l Rm CAPT. NO DATE
82 - DA2 Rm CAPT. NO DATE
82 - EA4 Rm CAPT. NO DATE
83 - CB3 Rm CAPT. NO DATE
83 AB4 BB4 Rm CAPT. NO DATE
83 WA2 XA4 AB4 Rm CAPT. NO DATE
83 AA3 AA2 Rm - CAPT. NO DATE
83 BA2 BA3 Rm CAPT. NO DATE
83 HA4,IA2 JA2 JA4 Rm CAPT. NO DATE
83 MA4 JB3 Rm CAPT. NO DATE
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QUAD. 1989 BED 1987 BED SPECIES** SOURCE *** 1989 SURVEY DATE
83 MA4 IB1 Rm CAPT. NO DATE
83 MA4 HB4 Rm CAPT. NO DATE
83 LA4 LB3 Rm CAPT. NO DATE
83 OA4 FB4 Rm CAPT. NO DATE
.83 QA4 EB4 Rm CAPT. NO DATE
83 RA4 DB3 Rm CAPT. NO DATE
83 VA4 QA4 Rm CAPT. NO DATE
83 - RA2 U CAPT. NO DATE
83 UA4 SA4 Rm CAPT. NO DATE
83 - SA4 U CAPT. NO DATE
83 UA4 TA4 Rm CAPT. NO DATE
83 UA4 UA4 Rm CAPT. NO DATE
83 TA4 VA4 Rm CAPT. NO DATE
83 SA2 WA4 Rm CAPT. NO DATE
83 ZA4 XA4 Rm CAPT. NO DATE
83 ZA4 YA1 Rm CAPT. NO DATE
83 ZA4 ZA4 Rm CAPT. NO DATE
83 - CB3 Rm CAPT. NO DATE
83 AB4 BB4 Rm CAPT. NO DATE
83 WA2 XA4 AB4 Rm CAPT. NO DATE
84 AA4 MAS3 Rm CAPT. NO DATE
84 DA3 Rm CIT. 9-20
84 EA3 JA2 Rm CAPT./CIT. NO DATE/9-15
84 FA3 IA3 Rm CAPT./CIT. NO DATE/9-15
84 GA3 GA3 Rm CAPT./CIT. NO DATE/9-20
84 HA3 FA1l Rm CAPT. NO DATE
84 1Al EA1 Rm CAPT. NO DATE
84 KA3 DA3 Rm CAPT. NO DATE
84 LA2 CA4 Rm CAPT. NO DATE
84 MA3 BA2 Rm CAPT. NO DATE
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QUAD. 1987 BED SPECIES** 1989 SURVEY DATE
85 FA3 BA2 Rm CAPT. NO DATE
85 EA3 CA3 Rm CAPT. NO DATE
85 DA4 DA3 Rm CAPT. NO DATE
85 DA4 EA3 Rm CAPT. NO DATE
85 CA3 HA2 Rm CAPT. NO DATE
85 . GA2 Rm CAPT. NO DATE
85 BA3 FA2 Rm CAPT. NO DATE
91 DA4,EA2 AA1l Rm CAPT. NO DATE
91 DA4 DA4 Rm CAPT. NO DATE
91 BA2 EA2 Rm CAPT. NO DATE
91 CA4 FA4 Rm CAPT. NO DATE
91 GA4 GA3 Rm CAPT. NO DATE
91 KA4 HA4 Rm CAPT. NO DATE
91 LA4 1A4 Rm CAPT. NO DATE
91 MA3 JA4 Rm CAPT. NO DATE
91 - KA4 Rm CAPT. NO DATE
91 TA3 QA4 Rm CAPT. NO DATE
91 QA4 RA4 Rm CAPT. NO DATE
91 PA4 SA4 Rm CAPT. NO DATE
91 JA4 TA4 Rm CAPT. NO DATE
91 UA1 UA4 Rm CAPT. NO DATE
91 WA4 VA4 Rm CAPT. NO DATE
91 XAl WA1 Rm CAPT. NO DATE
91 DA4 BA3 Rm CAPT. NO DATE
92 CA4 AA4 Rm CAPT./CIT. NO DATE/10-9
92 FA4 BA4 Rm CAPT. NO DATE
® ® ® ® 9
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93 BA2 AA4 Rm CAPT. NO DATE
93 BA2 BA3 Rm CAPT. NO DATE
93 - CA3 Rm CAPT. NO DATE
93 GA3 FA3 Rm CAPT. NO DATE
93 HA3 EA3 Rm CAPT. NO DATE
93 JA2 GA4 Rm CAPT. NO DATE
93 NA4 DA2 Rm CAPT. NO DATE
93 NA4 HA3 Rm CAPT. NO DATE
93 JA2,KA4 IA2 Rm CAPT. NO DATE
93 NA4 JA3 Rm CAPT. NO DATE
93 - LA4 Rm CAPT. NO DATE
93 RA3 Rm CIT. SEPT.
93 Big Annemessex River # Zm CIT. SEPT.
93 SA2 PA3 Rm CIT. SEPT.
93 TA4 QA3 Rm CAPT. NO DATE
93 WA4 RA3 Rm CAPT, NO DATE
93 - SA3 Rm CAPT. NO DATE
93 XA3 TA3 Rm CAPT. NO DATE
93 XA3 UA3 Rm CAPT. NO DATE
93 YA2,ZA4 WA2 ’ Rm CAPT, NO DATE
93 AB2 XA2 Rm CAPT. NO DATE
93 XA2 BB4 AA3 Rm CAPT. NO DATE
93 DB4 AB3 Rm CAPT, NO DATE
93 FB3 BB3 Rm CAPT. NO DATE
93 GB4,FB3 CB3 Rm CAPT. NO DATE
93 KB4,JB4 EB4 Rm CAPT. NO DATE
93 MB2,LB3 FB2 Rm CAPT. NO DATE
93 NB3 GB2 Rm CAPT. NO DATE
93 0OB2 HB3 Rm CAPT. NO DATE
93 PB4 IB3 Rm CAPT. NO DATE
93 RB3 JB4 Rm CAPT. NO DATE
93 TB3 MB3 Rm CAPT. NO DATE
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93 UB2 OB3 Rm CAPT. NO DATE
99 SA4 AA4 Rm CAPT. NO DATE
99 TA3 CA2 Rm CAPT, NO DATE
99 QA3 BA3 Rm CAPT. NO DATE
99 0OA3 DA3 Rm CAPT. NO DATE
99 - GA3 Rm CAPT, NO DATE
99 PA4 PA4 Rm CAPT. NO DATE
99 PA4 QA3 Rm CAPT. NO DATE
99 PA4 RA1 Rm CAPT. NO DATE
99 PA4 SA4 Rm CAPT. NO DATE
99 AA4.BA2,CA4 HA4 Rm CAPT. NO DATE
99 BA2,CA4 GA2 Rm CAPT. NO DATE
99 DA2 1A4 Rm CAPT. NO DATE
99 GA4 FA3 Rm CAPT. NO DATE
99 IA3 KA4 Rm CAPT. NO DATE
99 EA4,FA2 JA4 Rm CAPT. NO DATE
99 1A3,JA2 MA2 LA3 BRm CAPT. NO DATE
99 KA3 MA2 Rm CAPT. NO DATE
99 LA3 NA3 Rm CAPT. NO DATE
99 NA3 0A3 Rm CAPT. NO DATE
100 AA4 AA4 Rm,Zm CAPT./CIT. NO DATE
100 AA4 BA2 BA2 Em CAPT./CIT. NO DATE
100 Fox Island # Rm,Zm CIT. 7-15
100 AA4 Rm CIT. 7-15
100 DA4 CA2 Rm CAPT./CIT. NO DATE
100 EA3 Rm CIT. 7-15
® ® ® ® ®
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100 Cow Point Creek # Rm CIT. AUG.
100 Pond Creek # Rm CIT. AUG.
100 Pond Creek # Rm CIT. AUG.
100 FA4 Rm CIT. AUG.
100 GA4 DA4 Rm CAPT./CIT. . NO DATE
100 GA4 Rm CIT. 85
100 1Al Rm,Zm CIT. 8-5
100 Janes Island # Rm CIT. 8-5
100 HA4 EA4 Em CAPT. NO DATE
100 JA4 FA3 Zm CIT. NO DATE
100 KA4 LA4 Rm CAPT. NO DATE
100 KA4 KA1 Rm,Zm CAPT. NO DATE
100 KA4 JA4 Rm CAPT. NO DATE
100 KA4 1A2 Rm CAPT, NO DATE
100 KA4 HA4 Rm CAPT. NO DATE
100 QA1,UA4 MA4 Rm CAPT. NO DATE
100 QA1,UA4,RA4 NA1 Rm CAPT. NO DATE
100 RA4 OA4 Rm CAPT, NO DATE
100 SA2 QA2 Rm CAPT. NO DATE
100 TA4,SA2 PA4 Rm CAPT. NO DATE
100 0OA4 GA4 Rm CAPT. NO DATE
101 AA4 AA4 Rm CAPT. NO DATE
101 AA4 BA1,CA4 BA2 Rm CAPT. NO DATE
101 DA3 CA3 Rm CAPT. NO DATE
101 DA3 Zm CIT. NO DATE
101 DA3 DA3 Zm CAPT. NO DATE
101 NA3 EA2 Rm,Zm CAPT. NO DATE
101 .PA2 GA2 Rm CAPT. NO DATE
101 OA3 FA4 Rm CAPT. NO DATE
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1989 SURVEY DATE

QUAD. 1989 BED 1987 BED SPECIES** SOURCE ***

101 EA3 Zm CIT. 7-15
101 FAl VA3 Rm CAPT. NO DATE
101 HA4 UA3 Rm CAPT. NO DATE
101 1A4 TA3 Rm CAPT, NO DATE
101 JA3 SA3 Rm CAPT, NO DATE
101 Gap Point # Bm CIT. NO DATE
101 RA3,SA4 Rm CIT, NO DATE
101 UA3 HA3 Rm CAPT. - NO DATE
101 WA4 1A4 Rm CAPT. NO DATE
101 WA4 Rm,Zm CIT. NO DATE
101 XA4 Rm,Zm CIT. NO DATE
101 YA4 KA4 Rm,Zm CAPT. NO DATE
101 AB4 LA3 Rm CAPT. NO DATE
101 BB4 MA4 Rm CAPT. NO DATE
101 CB3 NA4 Rm CAPT. NO DATE
101 DB3 0OA4 Rm CAPT. NO DATE
101 EB3 PA4 Rm CAPT. NO DATE
101 FB4,GB3,HB3 QA4 Rm CAPT. NO DATE
110 AA2 AAl Zm,Rm VIMS 6-21
111 YA3 PA4 REm CIT. 10-12
111 EB4,FB2,DB2 VA3 Rm CIT. 10-12
111 GA3,HA1 GA3 Rm CIT. 10-12
111 DA3,EA1l DA4 Rm CIT. 10-12
111 YA3 QA3 Rm CIT. 10-12
111 ZA3 SA4 Rm CIT. 10-12
111 MA3 Rm CIT. 10-26
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111 LA3 Rm CIT. 10-26
111 JA2 Rm CIT. 10-26
111 Moran Creek # BEm CIT. 10-26
111 GA3 FAl Em VIMS 6-21
111 GA3 EA4 Rm,Zm VIMS 6-5
111 DA3 CA2 Rm,Zm VIMS 6-21
111 CA4 BA2 Rm VIMS 6-21
111 BA4 AA3 Rm,Zm VIMS 6-5/6-21
111 AA3 Rm VIMS 6-5/6-21
111 EAl DA4 Rm VIMS 6-21
111 GA3 GA3 Rm VIMS 6-21
111 YA3 PA4 Zm,Rm VIMS 6-21
111 YA3 QA3 Zm,Rm VIMS 6-21
111 ZA3 RA2 Rm VIMS 6-21
111 CB1 Rm VIMS 6-21
111 EB4 VA3 Rm,Zm VIMS 6-21
111 FB2 VA3 Rm VIMS 6-21
112 MB3 BB2 Rm CIT. 10-15
112 NB3 AB2 Rm CIT. 10-15
112 FB3 YA2 Rm CIT. 10-15
112 1B3 ZA2 ERm CIT. 10-15
112 TA3 QA2 Rm,Zm CIT. 9-2
112 QA2 0A2 Rm,Zm CIT. 9-2
112 JA4 JA2 Rm CIT. 8-20
112 HA2 HA2 Rm,Zm CIT. 8-20
112 EA3,FA1,GA3 FAl Rm CIT. 8-20
112 AAl AA1l Rm CIT. 8-20
112 MA3 LA3 Rm CIT. 9-2
112 OA4 MA3 Rm CIT. 9-2
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(474

112 PA3 NA2 Rm CIT. 9-2
112 CA3 CA3 Rm CIT. 9-2
112 TA3 QA2 Rm CIT. 9-2
114 CB3 WA3 Ppc CIT. 7-3
114 DB3 XA3 Ppc CIT. 7-3
114 EB4 YA4 Ppe CIT. 7-3
114 HB3,GB1 AB2 Ppe CIT, 7-3
114 FB4 ZA4 Ppe CIT. 7-3
117 HA4 JA2 Rm,Zp/Rm VIMS/CIT. 6-22/10-28
117 Roand Point # Rm VIMS 8-9
117 AA2 Rm VIMS 89
117 FA3 BA2 Rm,Zm VIMS 6-14/6-20/6-23
117 FA3 CA2 Rm,Zm VIMS 6-14/6-20/6-23
117 FA3 DA3 Rm,Zm VIMS 6-14/6-20/6-23
117 FA3 EA3 Rm,Zm VIMS 6-14/6-20/6-23
117 FA3 FA2 Rm,Zm VIMS 6-14/6-20/6-23
117 Parrot Island # Zm VIMS 6-22
117 HA4 IA2 Zm,Rm VIMS 6-5/6-22
117 HA4 HA2 Zm,Rm VIMS 6-5/6-22
117 IA3 KA1l Rm VIMS 6-22
117 JA2 LAl Rm/Rm VIMS/CIT. 6-22/10-28
118 GA3 HA2 Rm CIT. 89
118 HA2 1A2 Rm CIT. 89
118 IA3 JA1 Rm CIT. 89
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118 BA3 CA2 Rm,Zm/Rm VIMS/CIT. 8-16/8-9
118 BA3 BA4 Rm/Rm VIMS/CIT. 8-16/8-9
118 BA3 AA2 Rm CIT. - 89
118 EA3 GA4 Zm,Rm/Rm,Zm,Zp VIMS/CIT. 6-20/10-14
118 FA3 FA2 Rm/Rm,Zm VIMS/CIT. 6-20/10-14
118 CA2 DAl Zm,Rm/Rm VIMS/CIT. 6-23/8-30
118 AA2 Zm,Rm VIMS 6-14/6-20
118 LA2 Rm VIMS 8-16
118 NA2 Rm VIMS 8-16
118 0OA1l Rm VIMS 8-16
118 TA4 Rm VIMS .89
118 DA1 EA1l Zm,Rm VIMS 6-23
123 BA4 HA4 Zm,Rm VIMS 6-20
123 CA4 FA4 Zm,Rm VIMS 6-20
123 DA3 GA1l Zm,Rm VIMS 6-20
123 EA4 EA1 Zm VIMS 6-20
123 HA3 Rm,Zm VIMS 6-20
123 JA3 Rm VIMS 89
123 LA4 CA4 Rm,Zm VIMS 6-20
123 MA4 BA4 Rm,Zm VIMS 6-20
123 - NA2 Rm VIMS 6-20
123 PA2 Rm VIMS 6-20
123 QA3 Rm VIMS 6-20
124 EB3 XA3 Rm,Zm CIT. 10-17
124 XA4 BB4 Rm,Zm CIT. 10-17
124 AB3 WA3 Rm,Zm CIT. 10-17
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124 DB3 ZA3 BRm,Zm CIT. 10-17
124 YA4 UA3 Rm,Zm CIT, 10-17
124 ZA4 VA3 Em,Zm CIT. 10-17
124 WA4 CB4 Em,Zm CIT. 10-17
127 Parson’s Cr. # Ngu CIT. 8-15
127 Parson’s Is. # Cd CIT, 8-15
127 Parson’s Cr. # C,Ngu CIT. 8-15
130 Big Mumford Is. # Zm,Rm VIMS 4-7
130 Big Mumford Is. # Zm,Rm VIMS 4-27/7-13/10-26
130 Little Mumford Is. # Zm,Rm VIMS 4-27
131 BA4 AA3 Zm/Zm VIMS/CIT. 3-20/JULY-SEPT.
131 CA4 BA4 Zm/Zm VIMS/CIT. 3-20/JULY-SEPT.
131 DA2,EA4 CA4 Zm CIT. JULY-SEPT.
131 FA2,GA4 DA2 Zm CIT, JULY-SEPT.
131 GA4,1A2 HA2 EA4 Zm CIT. JULY-SEPT,
131 GA4 EA4 Rm,Zm VIMS 5-18
131 GA4,HA2 FA2 Zm CIT. JULY-SEPT.
131 GA4,HA2 GA4 Zm CIT. JULY-SEPT.
131 KA4 I1A4 Zm CIT. JULY-SEPT.
131 KA4 JA2 Rm,Zm CIT. JULY-SEPT.
131 KA4 KA4 Zm Rm/Rm,Zm VIMS/CIT. 5-18/6-1/JULY-SEPT.
131 MA2,1L.A2 KA4 LA2 Zm CIT. JULY-SEPT.
131 KA4 MA4 Rm,Zm CIT. JULY-SEPT.
131 NA3 0A2 Rm,Zm CIT. JULY-SEPT.
131 KA4 NA4 Rm,Zm CIT. JULY-SEPT.
® ® o ® ® ®
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QUAD. 1989 BED 1987 BED SPECIES** SOURCE *** 1989 SURVEY DATE
131 QA4 TA4 Rm,Zm VIMS 5-18/5-26
131 QA4 RA2 Rm,Zm VIMS 5-18/5-26
131 RA2 RA2 Rm,Zm VIMS 5-18/5-26
131 Sarahs Creek # Ppe,Va,Rm VIMS 8-7/8-20
132 T1A2,JA2 HA2 Rm,Zm CIT. 8-31
132 KA3 KA3 Rm,Zm CIT. 8-31
132 LA4 LA4 Rm,Zm CIT. 8-31
132 LA4 MA2 NA4 MA2 Rm,Zm CIT. 8-31
132 NA3 NA3 Rm,Zm CIT. 8-31
132 0A2 QA1 Rm,Zm CIT. 8-31
132 PA4 PA3 Rm,Zm CIT, 8-31
132 RA2,QA4 QA3 Rm,Zm CIT. 7-31
132 RA2 RA2 Rm,Zm CIT. 7-31
132 TA4 SA4 Rm,Zm CIT. 8-31
132 SA1,TA4 TA2 Rm,Zm CIT. 8-31
132 New Point Comfort # Zm VIMS NO DATE
132 - GB4 Zm VIMS 8-17
132 - GA4 Rm,Zm VIMS 5-18/5-29
133 BA2 BA2 Zm.Rm VIMS 4-10
139 AA3 Zm VIMS 5-30
139 BA2 Rm,Zm VIMS 7-19/9-8/11-14
139 Gloucester Point, # Zm VIMS 5-30
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QUAD. 1989 BED 1987 BED SPECIES** SOURCE *** 1989 SURVEY DATE
140 VA4 Rm/Zm VIMS/CIT. MAR.-NOV./JULY-SEPT.
140 QA4 Rm/Rm VIMS/CIT. MAR.-NOV./JULY-SEPT.
140 Tue Point # Zm CIT. JULY-SEPT.
140 0A2 NA1l Zm CIT. JULY-SEPT.
140 PA3 0OA2 Zm CIT. JULY-SEPT.
140 PA3 PA4 Zm CIT. JULY-SEPT.
140 QA4 QA3 Rm,Zm CIT. JULY-SEPT,
140 SA3 RA3 Rm,Zm CIT. JULY-SEPT.
140 RA4 TA4 Rm,Zm VIMS/CIT. MAR.-NOV./JULY-SEPT.
140 VA4 UA3 Rm,Zm VIMS/CIT. MAR.-NOV./JULY-SEPT.,
140 Lyons Creek # Rm,Zm CIT. NO DATE
140 Goodwin Island # Rm VIMS MAR.-NOV.
147 JA4,KA2 FA4 Ppc,Ppf,Rm,Zm,Zp CIT. AUG.-SEPT.
147 AA4 MA4 Zm CIT. JUNE
147 NA4 Zm VIMS 8-8
152 CA3 DA3 Rm,Zm VIMS 8-23
152 CA3 DA3 Rm VIMS 8-23
152 EA2 BA2 Rm VIMS 8-23
152 GA3 Rm VIMS 8-23
152 HA3 Zm VIMS 8-23
152 IA3 Zm VIMS 8-23
159 Patuxent River # Cd,Ec,Per, N CIT. NO DATE
159 Patuxent River # Va,Cd,Zp,Per CIT. NO DATE
® o ® ® e ®
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159 Patuxent River # Cd,E¢,Per,Va,Ppu,Zp CIT. NO DATE
159 Patuxent River # Cd,N CIT. NO DATE
159 Patuxent River # Ngu,Cd,Ec CIT. NO DATE
159 Patuxent River # Ngu,Per,U CIT. NO DATE
159 Patuxent River # Ec¢,Ngu CIT. NO DATE
159 Patuxent River # Cd,Ec CIT. NO DATE
159 Patuxent River # Ec,Ngu CIT. NO DATE
159 Patuxent River # N CIT. NO DATE
167 - AA3 Zm CIT. NO DATE
168 - AA3 Zm CIT. NO DATE
168 - BA4 Zm CIT. NO DATE
170 CA3 AA3 BRm,Zm CAPT./CIT, NO DATE/9-11-
170 EA3 BA4 Rm,Zm CIT. 9-11
170 GA3 DA3 Rm,Zm CAPT./CIT. NO DATE/NO DATE
170 JA3 EA3 Rm,Zm CAPT./CIT. NO DATE/9-11
170 NA4 FA4 Rm,Zm CIT. 9-11
170 LA3 GA4 Rm,Zm CAPT./CIT, NO DATE/9-11
170 LA3 HA4 Rm,Zm CAPT./CIT. NO DATE/9-11
172 AA3 AA3 Rm CAPT, NO DATE
172 - BA3 BA4 Rm CAPT. - NO DATE
172 DA3 CA3 Rm,Zm CAPT./CIT. NO DATE/9-17
172 FA3 DA4 Rm,Zm CIT. 9-17
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QUAD, 1989 BED 1987 BED SPECIES** SOURCE *** 1989 SURVEY DATE
172 HA3 EA3 BRm,Zm CAPT./CIT, NO DATE/9-17
172 JA3 FA3 Rm,Zm CAPT./CIT, NO DATE/9-17
172 LA4 GA4 Zm CAPT./CIT. NO DATE/9-17
173 AA4 AA4 Rm,Zm CIT. 9-17
173 - BA4 Zm CIT. 9.5
173 GA3,NA4 CA4 Rm,Zm CAPT./CIT. NO DATE/9-13
173 FA3 DA3 Rm,Zm CIT. 9-13
173 EA3 EA4 Rm,Zm CIT. 9-13
173 DA3 FA4 Rm,Zm CIT. 9-17
173 Fox Hill Point # Rm,Zm CIT. 9-17
**  Abbreviations under column “Species” are as follows:
Zm = Zostera marina (eelgrass)
Rm = Ruppia maritima (widgeon grass)
Ms = Myriophyllum spicatum (Eurasian watermilfoil)
Ppf = Potamogeton perfoliatus (redhead-grass)
Ppec = Potamogeton pectinatus (sago pondweed)
Zp = Zannichellia palustris (horned pondweed)
N = Najas spp. (naiad)
Ec = Elodea canadensis (common elodea)
Va = Vallisneria americana (wild celery)
Tn = Trapa natans (water chestnut)
Hv = Hydrilla verticillata (hydrilla)
Hd = Heteranthera dubia (water stargrass)
Per = Potamogeton crispus (curly pondweed)
Cd = Ceratophyllum demersum (coontail)
Ppu = Potamogeton pusillus (slender pondweed)
o ® ® ® ® ® o
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Ngu = Najas guadalupensis (southern naiad)
Ngr = Najas gracillima (naiad)

C = Chara sp. (muskgrass)
Nm = Najas minor (slender naiad)
U = Unknown species composition

Slash mark separates species data of independent surveys sources
and independent survey dates.
=  Abbreviations under column “Source” are as follows:

CAPT. = Charterboat Captain’s Survey

CIT. = Citizen’s Survey

FWS = U.S. Fish and Wildlife Service Surveys

USGS = U.S. Geological Survey Potomac River Surveys
VIMS = Virginia Institute Of Marine Science Surveys
SK = Stan Kollar Of Harford Community College

Court Stevenson = J. Court Stevenson Of University Of Maryland
Horn Point Environmental Laboratory

=  No SAV bed mapped from 1989 aerial photography but SAV bed presence was
verified in 1987 bed location by ground truth survey

=  No SAV bed mapped from 1987 or 1989 aerial photography. SAV bed
presence verified by 1989 ground truth survey.



